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YLLL
$FNQRZOHGJHPHQWV
, ZLVKWRWKDQN3DWULFLD6LPpRQLIRUSHUPLVVLRQWRUHSURGXFHWKHPDSRQSDJH  DQG
'DYLG6WDQOH\ZZZPDSVRXWKSDFLILFFRPIRUSHUPLVVLRQWRUHSURGXFHWKHPDSVRI (IDWH
0DOHNXOD 6DQWR $PEDH 7DQQD (UURPDQJRDQG$PEU\PVKRZQLQ$SSHQGL[$
7KHDVVLVWDQFHRI WKHVWDWLVWLFDOFRQVXOWDQF\DW50,7 8QLYHUVLW\LVJUDWHIXOO\DFNQRZOHGJHG









, DFNQRZOHGJHKHUHWKHZLVGRPDQGSHUVHYHUDQFHRI P\VXSHUYLVRUV 0DUWLQ0XOOLJDQDQG
'DYH0HUFHU IULHQGVDQGIHOORZFDQGLGDWHV ZKRKHOSHGPDNHWKHFRPSOHWLRQRI WKLVWKHVLV
DSRVVLELOLW\ QRZDUHDOLW\
(VSHFLDOO\, WKDQN5REHUW&DPHURQIRUKLVFRS\HGLWLQJDQGVXJJHVWLRQV





$ YLVXDOUHSUHVHQWDWLRQRI OLYHOLKRRGDVVHWV JURXSHGLQWRIRUPVRI FDSLWDO³ KXPDQ QDW





























RFFXUV LW LVQRW OLNHO\WREH LQFRUHDFWLYLWLHV &KD\DQRY LV WKHFODVVLFKRXVHKROG
VWXG\ EXWWKHKRXVHKROGIRUPVWKHEDVLFHFRQRPLFXQLW LQPDQ\PRUHVWXGLHVRI UXUDO
SURGXFWLRQ
NDVWRP




















 HYHQLI ERUQLQ9DQXDWX 3HRSOHRI PL[HG
UDFHSUHVHQWSUREOHPVIRUQRPHQFODWXUH ,I WKH\DUHIURPYLOODJHV WKH\PD\EHJLYHQ
QL
9DQ























































*URXSLQJRI IHDWXUHVRI OLYHOLKRRGLQWRW\SHV ,QWKLVVWXG\ WKHW\SRORJ\LVDFRUHSOXV
ZLWKVXEVLVWHQFHSURGXFWLRQEHLQJWKHFRUHDFWLYLW\ DQGRWKHUDFWLYLWLHV³ PDUNHWRULHQWHG





UHIHUUHG WR DV WKH8QLWHG1DWLRQV&KLOGUHQ














,QKXPDQKLVWRU\ WKHUHKDYHEHHQIHZFKDQJHVLQSDWWHUQVRI OLYHOLKRRG :HKXPDQVEH
JDQDVKXQWHUVDQGJDWKHUHUVDQGSHUVLVWHGLQWKDWPDQQHUXQWLOWHQWKRXVDQG\HDUVDJR
$JULFXOWXUHDQGSDVWRUDOLVPZHUHWKHQDGGHGWRVXEVLVWHQFHSDWWHUQV 6KRUWO\DIWHU OLYHOL





















5DYDOOLRQ SHUV FRPP 




ZHUH OLYLQJRQ OHVV WKDQSHUGD\ /DWHU LQ WKLV VWXG\VXFKPHDVXUHVDUHTXHVWLRQHGEXW WKH\GRSURYLGHD




















$FURVVWKH3DFLILF LQ$IULFDDQGLQSDUWVRI $VLDDQGWKH$PHULFDV WUDGLWLRQDOSDWWHUQV
RI ODQGWHQXUHDQGWKHVXEVLVWHQFHEDVHGOLYHOLKRRGVRQZKLFKWKH\GHSHQGDUHXQGHUVH
ULRXVDQGFRQWLQXHGWKUHDWIURPQHROLEHUDOGHYHORSPHQWSROLFLHV ZKLFKVHHNWRVXEVXPH

















GUDZDORI ODQGIURPWUDGLWLRQDOXVH EXWDOVRWRWKHGLPLQXWLRQDQGGHVWUXFWLRQRI VXEVLV
WHQFHOLYHOLKRRGVZKLFKGHSHQGRQWUDGLWLRQDOFRQWLQXDQFH )XUWKHU WKHVWXG\ZLOOVKRZ
WKDWRQSUHVHQW LQGLFDWLRQV LQ9DQXDWXDQGHOVHZKHUH WKHUHLVOLWWOHSURVSHFWRI UHSODF




LWLVUHSUHVHQWDWLYHRI VXEVLVWHQFHEDVHGHFRQRPLHV LW LVDFRXQWU\ZKLFKLVZHOONQRZQ
2QHGD\ LQ DW WKH3RUW9LOD3XEOLF/LEUDU\ ZKHUH, VSHQW WZR\HDUVDVDYROXQWHHU WKHPDQDJHU
7RXPDQ$NDX VDLGWRPHDVVKHZDONHGRXWWKHIURQWGRRU³ ,
PJRLQJWRWKHJDUGHQ 7KHOLEUDU\LVLQWKH






JRLQJWRWKHEDQN )RUWKHSHRSOHRI 9DQXDWX WKHLUJDUGHQLVWKHLUEDQN 7KDWLVWKHLURSHUDWLRQDOORJLF




FRQWLQXDQFHRI WUDGLWLRQDOODQGWHQXUH DQG DWWKHVDPHWLPH WKHUHKDYHEHHQODUJHVFDOH
ZLWKGUDZDOVRI ODQGIURPWUDGLWLRQDOXVH
7KHDXWKRUKDGWZRSHULRGVRI OLYLQJDQGZRUNLQJLQ9DQXDWX 7KHILUVW\HDUZDVIURP





7KH3XEOLF/LEUDU\ZDV DQGLV DYHU\GLIIHUHQWSODFH 7KH1DWLRQDO/LEUDU\LVDSODFHRI
TXLHWVFKRODUVKLSZKHUHRQHJRHVZLWKLQWHQW WKH3XEOLF/LEUDU\LV WKH SODFHLQWRZQZKHUH
QL9DQXDWX DQGH[SDWULDWHDOLNHFDQVLWGRZQDQGUHDGWKHQHZVSDSHUV IOLSWKURXJKROG
FRSLHVRI 1DWLRQDO*HRJUDSKLF DQG)UHQFKTXDUWHUOLHV 2UWKH\FDQWXUQWRDWKHSRO\JORW




IULHQGV WDONDQGSKRWRFRS\SKRWRVRI WKHLUFXOWXUDOKHURHV 7KH3XEOLF/LEUDU\LVDSODFH
IRUPHHWLQJV QHJRWLDWLRQV UHFRQFLOLDWLRQV SXEOLFGHEDWHDQGJRVVLS URPDQWLFWU\VWVDQG
FKLOGPLQGLQJ $ERYHDOO LWLVIUHH
,Q3RUW9LODWRZQWKHUHDUHQRRWKHUFRYHUHGDUHDVZKHUHDQ\RQH SDUWLFXODUO\QL9DQXDWX
FDQIUHHO\VLW IRUDV ORQJDVWKH\ OLNH H[FHSWIRUWKHPDUNHWVDQGWKHEDQGVWDQGRQWKH




0\VHFRQGYLVLW IURPPLGWRPLG ZDVDIRUPDOLVHGFRQWLQXDWLRQRI P\YRO
XQWHHULQJDW WKH3RUW9LOD3XEOLF/LEUDU\ WKLV WLPHVSRQVRUHGE\$XVWUDOLDQ9ROXQWHHUV
,QWHUQDWLRQDO/LPLWHG DQ$XV$,'IXQGHGVXEFRQWUDFWRURUJDQLVDWLRQ ZKLFKPDQDJHV
WKHSODFHPHQWRI HGXFDWLRQDQGKHDOWKSURIHVVLRQDOVLQFRXQWULHVLQWKH3DFLILF $VLDDQG
$IULFD , KDGVRPHQRWYHU\RQHURXVSHUIRUPDQFHWDUJHWVWRPHHW DQGZDVDEOHWRUH
VXPHREVHUYDWLRQRI WKHOLIHDQGWLPHVRI 3RUW9LOD DVVHHQIURPWKHFLUFXODWLRQGHVN RU
IURPEHKLQGWKHSKRWRFRSLHU WKHFKHDSHVWLQWRZQ 0DQ\OHJDOILUPVWRRNDGYDQWDJHRI
WKHSKRWRFRSLHU DVGLGPDQ\LQGLYLGXDOVDQGIDPLOLHVQHHGLQJFRSLHVRI OHJDOGRFXPHQWV






3RVW RUWKH ,QGHSHQGHQW ZHWDONHG
7KLVSURMHFWKDG LWVJHQHVLV LQ WKRVHFRQYHUVDWLRQVDQG WKH LVVXHZKLFKXQGHUOD\ WKHP










WRU\LQWKHDUFKLSHODJR \HWWKHUHKDVEHHQOLWWOHDQDO\VLVRI LWVRSHUDWLRQDOORJLF DQGIHZ
DWWHPSWVWRPDNHDQHYDOXDWLRQRI WKHHFRQRPLFUHWXUQVWRWKHOLYHOLKRRG 5XUDOKRXVHKROGV
PDNHXSDURXQGSHUFHQWRI WKHSRSXODWLRQ DQGDOOFRQWLQXHWRSUDFWLVHVXEVLVWHQFH












































IHDWXUHV³ WKHGHULYDWLRQDQGHPSOR\PHQWRI VXEVLVWHQFHDSSURSULDWHXQLWVRI PHDVXUH




UDWKHUWKDQXVLQJWKHDQDO\WLFDOWRROVRI H[FKDQJHHFRQRPLFV VRDQRQFDVKXQLWRI PHDVXUH
LVDSULPDU\UHTXLVLWH )RUWKHPRVWSDUW WKHXQLWRI PHDVXUHZKLFKKDVEHHQDGRSWHGKDV
EHHQSHUFHQWDJHSDUWLFLSDWLRQ³ ZKDWSHUFHQWDJHRI WKHJLYHQSRSXODWLRQDUHLQYROYHGLQ





WREHGHULYHG VLPSOHVFDOHVKDYHEHHQHPSOR\HGWRVKRZFURSSLQJFDSDFLW\RI ODQG OHY
HOVRI WHFKQRORJ\DQGWKHOLNH 1HYHUWKHOHVV TXDQWLWDWLYHGDWDDUHPRVWFRPPRQO\HP
SOR\HG
7KHLQWHUHVWIRUWKHVWXG\LVLQODUJHVFDOHSKHQRPHQD OLYHOLKRRGVDWDQDWLRQDODQGLQ
WHUQDWLRQDOVFDOH ODQGZLWKGUDZDOVDWQDWLRQDO SURYLQFLDODQGLVODQGVFDOH DQGZRUOGZLGH
LQGLFDWRUVRI UHVLOLHQFHWRIRRGLQVHFXULW\
7KLVLQWHUHVWLQODUJHVFDOHSKHQRPHQDODUJHO\GHWHUPLQHVWKHW\SHRI VWXG\WKLVZLOOEH³
WKHFROOHFWLRQDQGDQDO\VLVRI ODUJHVFDOHTXDQWLWDWLYHGDWDVHWV 2IWHQ ZLWKGDWDFROOHFWLRQV
RI WKLVW\SH WKHUHDUHJDSV VXFKDVFDQEHVHHQLQ:RUOG%DQNFROOHFWLRQV SDUWLFXODUO\IRU














 DUHDVRI 0DOHNXODVHH)LJXUH $DUHPRVWO\XQZLOOLQJWRSDUWLFLSDWH
EXWHYHU\ZKHUHWKHUHDUHVHQVLWLYLWLHVWRSDUWLFXODUTXHVWLRQV ZKLFKPD\WULJJHUGHOLEHUDWH
IDOVHKRRG

























VHTXHQWRQWKHSUHFHGLQJWDVNV 7KHILUVW WDVNXQGHUWDNHQ WKH ODQGZLWKGUDZDOFRVWLQJ






WKHQH[WVWHS WKHRSWLPDOODQGGLVWULEXWLRQSURMHFWLRQVDQGFRPSDULVRQ ,I WKHUHVXOWVRI
WKHSURMHFWLRQVGRQRWGHPRQVWUDWHVHULRXVDGYHUVHFRQVHTXHQFHVRI WKHH[WHQWRI UHFHQW




















DJHPHQWDUHWKHQFDOFXODWHGDQGWRWDOOHG 7KHVHLQFOXGHFRVWVRI IRRGDQGVKHOWHU UHQWDO
ORVVRI SURGXFWLRQIRUH[FKDQJH HQYLURQPHQWDOVHUYLFHVDQGVRFLRFXOWXUDOFRVWV 7KHWR
WDOUHSUHVHQWVWKHFRVWVRI ODQGZLWKGUDZDO $GGLWLRQDOO\ DQGSHUKDSVPRUHLPSRUWDQWO\
LWUHSUHVHQWVDSUR[\YDOXHRI WKHHFRQRPLFUHWXUQVWRWKHVXEVLVWHQFHSOXVOLYHOLKRRG LI
HQYLURQPHQWDOVHUYLFHVFRVWVDUHVHWDVLGH
$ YDOXDWLRQ VXFKDV WKLV LV VSHFXODWLYHDQGPXVWEH VXEMHFW WRDQXPEHURI FDXWLRQDU\
FRQVLGHUDWLRQV $ERYHDOO WKHSDUDPHWHUVXVHGDUHDQHFGRWDO LQWKHVHQVHWKDWWKH\DUHQRW
WDNHQIURPILHOGVWXGLHV 7KH\DUHDSSUR[LPDWLRQVGHULYHGIURPSRSXODWLRQOHYHOYDOXHV




YLHZ 7KHYDOXDWLRQSUHVHQWHGKHUHFDOOV LQWRTXHVWLRQ WKHYDOXHRI HVWLPDWLRQVRI  WKH
YDOXHRI VXEVLVWHQFHEDVHGOLYHOLKRRGVGHULYHGIURP1DWLRQDO$FFRXQWYDOXHVZKLFKXWLOLVH
HVWLPDWHVRI FRQVXPSWLRQEDVHGRQ LQPRVWFDVHV GLDULHVNHSWE\RQHIDPLO\PHPEHURI




WHU SURGXFWLRQIRUH[FKDQJH HFRQRPLF VRFLDODQGFXOWXUDOEHQHILWV DQGDPHDVXUHPHQW





FDSDFLW\RI JRRGDJULFXOWXUDOODQG DQGRQWKHHIIHFWVRI ODQGZLWKGUDZDOZKLFKUHGXFHWKDW
















DQ\HVWLPDWLRQRI FXUUHQWGHJUHHVRI HQYLURQPHQWDOGHJUDGDWLRQ ZLWKPRVWDVVXPLQJWKDW







































































FRQWDFW EHFDXVHRI LWVUHPRWHQHVV \HWLWKDVEHHQH[WHQVLYHO\VWXGLHGVLQFH³ ILUVWE\


















8QLYHUVLW\RI 6XVVH[IRUWKHDQDO\VLVRI  OLYHOLKRRGV SDUWLFXODUO\ UXUDO OLYHOLKRRGV 7KLV
IUDPHZRUNSURYLGHVDJUDSKLFPRGHORI KRZOLYHOLKRRGVDUHFRQVWUXFWHG ,QWKHIUDPH
ZRUN OLYHOLKRRGDVVHWV WKHEDVLVRI OLYHOLKRRG DUHPRGLILHGE\FRQWH[WXDOHOHPHQWVVXFK
DVJRYHUQPHQWOHJLVODWLRQ VRFLDODQGFXOWXUDOVWUXFWXUHVRUVKRFNVQDWXUDOGLVDVWHUVDQG








FHUQHGZLWKZHDOWKPHDVXUHPHQW 7KHGUDZLQJRI D QHFHVVDU\ FRQQHFWLRQEHWZHHQUHODWLYH
ZHDOWKDQGOLYHOLKRRGZLOOEHVWURQJO\FRQWHVWHGLQWKLVVWXG\
7KHIUDPHZRUNPRGHODSSUR[LPDWHVDFLUFXODURUOLQHDUIORZDQGLVWKXVDVLPSOLILFDWLRQ

















9DOXHVZLOO EH DJJUHJDWHG DW UXUDO DQG XUEDQ OHYHOV 7KHUH LV FRQVLGHUDEOH YDULDWLRQ DW
SURYLQFLDODJJUHJDWLRQV DQGEHWZHHQWKHWZRXUEDQORFDWLRQV 3RUW9LODDQG/XJDQYLOOH
VHH)LJXUH $ EXWVXFKYDULDWLRQV DOWKRXJKVKRZQLQWKHWDEOHV KDYHEHHQVHWDVLGH
DVRXUVWXG\FRQFHQWUDWHVRQWKHODUJHUVFDOHUXUDODQGXUEDQDJJUHJDWLRQV
7KHHIIHFWRI FRQWH[WXDODJHQWVRQ WKHGHSOR\PHQWRI  OLYHOLKRRGDVVHWVSUHVHQWVSURE




FXOWXUH DQGWUHQGVDQGVKRFNVSULFHWUHQGV QDWXUDOGLVDVWHUV³ LVIRFXVJURXSGLVFXV
VLRQZLWKWKHVXEMHFWVRI WKHVWXG\ DQGWKHUHVXOWVDUHTXDOLWDWLYHO\WUHDWHG )RUWKLVVWXG\
TXDQWLILFDWLRQZLOOEHDFKLHYHGE\WKHFRQVWUXFWLRQRI WKHHDUOLHUDQGODWHUDVVHWSHQWDJRQV
IRUUXUDODQGXUEDQJURXSLQJV 4XDQWLWDWLYHGLIIHUHQFHVLQWKHWZRVHWV WKHWUHQGVRYHU
WLPH ZLOOHQDEOHXVWRLGHQWLI\WKHLQIOXHQFHRI FRQWH[WXDODJHQWV ZKLFKZLOOWKHQEHH[
DPLQHG
7KHHIIHFWLYHQHVVRI OLYHOLKRRGVWUDWHJLHVFDQEHWHVWHGLQDQXPEHURI ZD\V (OOLV
SUHVHQWVLQFRPHSRUWIROLRVDQGLQGLFHVRI GLYHUVLW\DVSRVVLEOHPHWKRGV EXWERWKDUHFRQ
VWUXFWHGRQLQFRPHPHDVXUHV $VVXFK WKH\DUHRXWVLGHRXUVFRSH DVZHDUHUHVWULFWHG
WRQRQFDVKPHDVXUHV (OOLVDOVRFRQVWUXFWVOLYHOLKRRGW\SRORJLHV ZKLFKDJDLQXVHLQFRPH























HYLGHQFHRI XUEDQVXEVLVWHQFHSOXVOLYHOLKRRGV DYDLODELOLW\RI DJULFXOWXUDOODQGSHUFDSLWD




7ZRGDWDVHWVZLOOEHJDWKHUHG DQHDUOLHUDQGODWHUVHW IRUHDFKRI WKHLQGLFDWRUV
(OOLV


























VLRQRI LPSOLFDWLRQVRI WKHUHVHDUFK ZLWKFRQFOXVLRQVDQGSRVVLEOHIXUWKHUVWXG\ FRPSOHWHV
WKHWKHVLV




















DGHILQLWLYH OHYHORI  DFFXUDF\ 7KH LQWHQWLRQ LQ WKH WKHVLV LV WR SUHVHQWPRGHOV RI  WKH
VXEVLVWHQFHEDVHGOLYHOLKRRGZKLFKSURYLGHDQDOWHUQDWLYHPHDVXUHWRWKDWSUHVHQWHGE\WKH
PRGHOVZKLFKGRPLQDWHGHYHORSPHQWWKLQNLQJ ZKLFKDUHKLJKO\VSHFXODWLYH \HWWUHDWHGDV
GHILQLWLYH :KHUHTXDQWLWDWLYHGDWDDUHXWLOLVHG WKHEHVWDYDLODEOHGDWDDUHFKRVHQ ZKHUH
VXFKGDWDZHUHQRWDYDLODEOH RUGLGQRWH[LVW DQHFGRWDOGDWD³ EHVWDSSUR[LPDWLRQV VFDOHV










WKHJXLGDQFHRI H[WHUQDOFRQVXOWDQWV HDFKRI ZKRPKDVVHHQWKHQHHGIRUUHILQHPHQWVRI
PHWKRGRORJ\ RURI GLIIHULQJHPSKDVLV
7KH VHFRQGPLOLWDWLQJ DVSHFW LV WKDW FHQVXV HQXPHUDWRUV DUHRIWHQGUDZQ IURP WHUWLDU\
LQVWLWXWLRQV LQDQGDURXQG3RUW9LOD DQGQRHIIRUW LVPDGHWRPDWFKODQJXDJHVSHDNHUV








)LQDOO\ DVGLVFXVVHGHDUOLHU WKHUHDUHWKHH[LJHQFLHVRI WUDQVSRUWDWLRQDQGZHDWKHUDQGWKH
FXOWXUDOJURXSVZKRUHIXVHWRSDUWLFLSDWHLQWKHDFWLYLWLHVRI WKHVWDWH9DQXDWX1DWLRQDO
6WDWLVWLFV2IILFHJLYHVH[DPSOHVRI DOO WKHDERYHSUREOHPV DOVR9DQXDWX1DWLRQDO
6WDWLVWLFV2IILFH 9DQXDWX1DWLRQDO6WDWLVWLFV2IILFH



















7KLVHIIHFWZDV VWURQJO\ IHOW LQ WKHFRQVWUXFWLRQRI  D)RRG5HVLOLHQFH ,QGH[DQG UDQN
LQJ SDUWLFXODUO\ZKHQFOLPDWHFRPSRQHQWVZHUHPHDVXUHG /DUJHFRXQWULHVVXFKDV$XV





























3URMHFWLRQV LQWKLVFDVHRI RSWLPDOODQGXVHGLVWULEXWLRQ DUHFRQWURYHUVLDO DQGQRWXQLYHU
VDOO\DFFHSWHGLQWKHOLWHUDWXUH )RUWKHVWXG\ SURMHFWLRQVQRQHWKHOHVVSURYLGHGWKHPRVW
HIIHFWLYHZD\RI LOOXVWUDWLQJWKHLPSDFWRI ODQGZLWKGUDZDO 7KHXVHRI DFRPSDUDWLYHVWXG\
ZLWKWKHLVODQGRI 7LNRSLDZDVLQFOXGHGWRSURYLGHDFRQWURORQWKHLQIHUHQFHVGUDZQIURP












)LQDOO\ WKHGHYHORSPHQWRI DQLQGH[WRPHDVXUHUHVLOLHQFHWRIRRGLQVHFXULW\ ZKLFKDOVR








&RQWH[WXDOLVDWLRQKDVWKHHIIHFWRI OLPLWLQJDSSOLFDELOLW\ ,I IRUH[DPSOH WKHZRUOGIRRG
VLWXDWLRQLPSURYHVUDSLGO\ WKHQUHVLOLHQFHWRIRRGLQVHFXULW\ZLOOEHPXFKOHVVLPSRUWDQW


























LVODQGV 7KURXJKRXWWKHDUFKLSHODJR WKHUHDUHWZRVHDVRQV WKHGU\ZLQWHUPRQWKVIURP
$SULOWR1RYHPEHU ZKHQWKH6RXWK(DVW7UDGH:LQGVDUHWKHPDMRUZHDWKHUIHDWXUH DQG












RI ELRGLYHUVLW\ 7RLOOXVWUDWHWKLV )LML ZKLFKLVIXUWKHUWRWKH(DVWIURPWKHVRXUFHUHJLRQ
DQGFRPSDUDEOHLQLVODQGVL]H KDVVRPHVSHFLHV ZKLOH1HZ&DOHGRQLDWRWKH:HVW




JODFLDWLRQHYHQW $WJODFLDOPD[LPXP VHDOHYHOZDVPHWUHVEHORZFXUUHQWOHYHOV DQGWKH





SODWIRUPJURZWK 6LJQLILFDQWO\ LWLVQRWXQWLOWKHHQGRI WKLVSHULRG OHVVWKDQ\HDUV%3
WKDWVROLGHYLGHQFHIRUKXPDQKDELWDWLRQWRWKHHDVWRI 6DQ&ULVWREHOLQWKH6RORPRQV












7KHDUULYDORI WKHILUVWKXPDQVRQ9DQXDWX WKHVRFDOOHG/DSLWD ZDVWKHWKLUGRI WKHPDMRU
HYHQWVLQWKHWLPHIROORZLQJWKHPRVWUHFHQWJODFLDOPD[LPXP ,QPDQ\RI WKHLVODQGVWKHUH
DUHWZRGLVWLQFWVWDJHVRI VHWWOHPHQW 7KHILUVWVWDJHLVRQHRI FRDVWDOVHWWOHPHQW ZLWKKLJK
OHYHOVRI H[SORLWDWLRQRI OLWWRUDOUHVRXUFHV 7KHVHVHWWOHPHQWVZHUHRIWHQRQRIIVKRUHLVOHWV
6SULJJV QRWHGWKDWWKLVLQLWLDOSHULRGODVWHGRQO\DIHZKXQGUHG\HDUVDWPRVW
RIWHQPXFKOHVV 7KHHYLGHQFH WKHSROOHQUHPDLQVRI WKHURRWVDQGWXEHUV DQGWKHVNHOHWDO
UHPDLQVRI SLJ GRJ FKLFNHQDQGUDW OHG LQYHVWLJDWRUV WR WKHFRQFOXVLRQWKDW WKH/DSLWD
SHRSOHFDPHWRWKHSULVWLQHHQYLURQPHQWQRWDVKXQWHUVDQGJDWKHUHUV EXWDVVXEVLVWHQFH
JDUGHQHUV ZKRKXQWHGDQGFROOHFWHGRSSRUWXQLVWLFDOO\UDWKHUWKDQV\VWHPDWLFDOO\.LUFK
DQG+XQW 6SULJJV %HGIRUG 6SULJJVDQG5HJHQYDQX ,I WKLVLVVRWKHQ
9DQXDWXDQGWKHPRUHHDVWHUO\LVODQGVRI WKH:HVWHUQ3DFLILFDUHXQLTXHLQWKDWWKHLUKLVWRU\
RI KXPDQKDELWDWLRQODFNVD ORQJSKDVHRI KXQWLQJDQGJDWKHULQJEHIRUHWKHDGYHQWRI
DJULFXOWXUH
)LJXUH  0HODQHVLD
)XUWKHUZHVW LQWKH6RORPRQV WKH%LVPDUFN$UFKLSHODJRDQG3DSXD1HZ*XLQHD WKHUH
LVHYLGHQFHIRUDORQJSHULRG%3GRZQWR%3RI KXQWLQJDQGJDWKHULQJ
6SULJJV DQG2
&RQQHOODQG$OOHQ QRWH WKDW IURPDERXW%3 WKHUH
LVHYLGHQFH³ WKH(DVWHUQ+LJKODQGVWHUUDFHVLQ3DSXD1HZ*XLQHDDQGWKHRFFXUUHQFH




%H WKDW DV LWPD\ WKH/DSLWD VHWWOHPHQWVZHUHSULPDULO\ WKH VHWWOHPHQWVRI  VXEVLVWHQFH

IDUPHUV ZLWKWKHLUVXLWHRI SODQWV \DP WDUR DQGEDQDQD DQGWKHLUDQLPDOGRPHVWLFDWHV
SLJV FKLFNHQV DQGGRJV 7KH3RO\QHVLDQUDW5DWWXVH[XODQV DUULYHGFRQWHPSRUDQHRXVO\
HLWKHUDVDQRSSRUWXQLVWLFFRPSDQLRQWUDYHOOHU RUGHOLEHUDWHO\WUDQVSRUWHGDVDIRRGVRXUFH
0DWLVRR6PLWKDQG5RELQV ZKLFKLWFRQWLQXHVWREHWRWKHSUHVHQWGD\
/LQJXLVWLFKLVWRULDQVKDYH FRQYLQFLQJO\ VKRZQ WKDW WKH/DSLWD VHWWOHUVZHUH VSHDNHUVRI
DWOHDVWRQHRI WKHPDQ\ODQJXDJHVZKLFKIRUPWKH2FHDQLFVXEEUDQFKRI WKH0DOD\R
3RO\QHVLDQEUDQFKRI WKH$XVWURQHVLDQIDPLO\RI ODQJXDJHV 7KHVHRULJLQDWHGLQPDLQODQG
6RXWKRU6RXWK(DVW$VLD VSUHDGWKURXJKLQVXODU6RXWK$VLDDQGWKHQFHWRWKH:HVWHUQ
3DFLILF%HOOZRRG )R[DQG7U\RQ 3DZOH\DQG5RVV  ([SODQDWLRQVIRU
WKHGHYHORSPHQWRI DQDPD]LQJPXOWLSOLFLW\RI ODQJXDJHV³ LQ9DQXDWXDORQH6LPqRQL
 ³ IURPZKDW VHHPV OLNHO\ WRKDYHEHHQ D VLQJOH ODQJXDJH RU D VPDOO
QXPEHURI ODQJXDJHVLQWKHRULJLQDOVHWWOHUV UDQJHIURPLQVXODULW\³ LVODQGVDVODQJXDJH
ODERUDWRULHV³ WRWUDGHFRPSOH[LW\DQGZDUIDUH ZLWKFRQWDFWDVDODQJXDJHIRUPLQJDQG
FKDQJLQJPHFKDQLVP :KDWHYHUWKHPHFKDQLVPPD\KDYHEHHQ LQ0HODQHVLD WKHUHDUH














RI WKH3RO\QHVLDQLQYDVLRQVRI EHWZHHQDQG\HDUVDJR 7KHVRXWKHUQ9DQXDWX
LVODQGVRI )XWXQDDQG$QLZDVSHDN3RO\QHVLDQODQJXDJHV DVGRWKHYLOODJHUVRI 6RXWK(DVW
(IDWH 0HOH 3DQJRDQG(WRQLQWKHVRXWK 7KHVHODWWHUDUHDVDOVRIROORZDWRWHPLFJURXS
LQJV\VWHPZKLFKLVQRWNQRZQHOVHZKHUH JHQHUDOO\UHIHUUHGWRLQ9DQXDWXDVWKH5RL0DWD
WUDGLWLRQ&URZOH\ /\QFKDQG&URZOH\ 3RO\QHVLDQODQJXDJHLVDOVRVSRNHQRQ








*DUDQJHU WKH)UHQFKDUFKDHRORJLVW ZDVDEOHWRILQGWKHVLWHRI D\HDUROGPDVVEXULDO ZKLFK
LQFOXGHGWKHSUHVXPHGUHPDLQVRI 5RL0DWD RQWKHVPDOOLVOHW$UWRN5HWRND (UHWRNDRU+DW,VODQGDUHDOWHUQD




LVODQGV ,QWHUQHFLQHILJKWLQJPD\ZHOOKDYHEHHQWKHRUGHURI WKHGD\ EXWWKHUHLVQRHYL
GHQFHRI WKHRYHUZKHOPLQJRI DQXPEHURI GLIIHUHQWFXOWXUDOJURXSVE\RQHVLQJOHJURXS
RUDOOLDQFH
,WVHHPVUHDVRQDEOHWRLQIHUWKDWLQ9DQXDWXWKHUHZDV ZLWKWKHDERYHH[FHSWLRQVQRWHG
DORQJXQLQWHUUXSWHGSHULRGRI VRPH\HDUV RI UHODWLYHLVRODWLRQRI WKH0HODQHVLDQ
FRPPXQLWLHV GXULQJZKLFKWLPHWKH\FRQWLQXHGWKHOLYHOLKRRGZKLFKWKH\EURXJKWZLWK
WKHP³ VXEVLVWHQFHDJULFXOWXUH³ ZLWKOLWWOHGHYHORSPHQWRUPRGLILFDWLRQ RWKHUWKDQWKH
DGGLWLRQRI FURSVDQGWUHHV 7KHURRWFURSV FDVVDYDPDQLRFDQGVZHHWSRWDWR ZHUHLQ


























 %RXJDLQYLOOHDQG&RRNDQGWKH LQLWLDOFRQWDFWV SDUWLFXODUO\RI WKH






EDVH IRU LQFHQVH DQG VHD VOXJ IRU LWV DSKURGLVLDFTXDOLWLHV FHUWDLQO\QRW IRU LWV WDVWHRU
DSSHDUDQFH ³ DQGWKXVZHUHDWWUDFWLYHHQRXJKIRUWKHWUDGHUVWRDFFHSWWKHULVNVLQKHUHQW
LQWKHLUFROOHFWLRQ&DPSEHOO 6LPqRQL
7KHQH[WSKDVHRI WUDGHZDVWREHWKDWRI WKH0HODQHVLDQVWKHPVHOYHV &DPSEHOOGH
WDLOVODERXUPLJUDWLRQIRUFHGLQVRPHFDVHV EXWYROXQWDU\LQRWKHUV PDLQO\WRWKHFRWWRQ
ILHOGVDQGFDQHILHOGVRI 4XHHQVODQG EXWDOVRWR)LML 6DPRDDQGIURP WRWKHQLFNHO
PLQHVRI 1HZ&DOHGRQLD 7KHWUDGHFRQWLQXHGXQWLO ZKHQWKH$XVWUDOLDQ*RYHUQ
PHQWRXWODZHGLW 7RWDOQXPEHUVRI 0HODQHVLDQVIRUFHGLQWRWKHWUDGHDUHXQFHUWDLQ EXW
WKHWUDGHZDV IRUWKHPRVWSDUW LQ\RXQJPHQ 7KHGHSRSXODWLRQRI \RXQJPHQE\IRUFHG
DQGYROXQWDU\PLJUDWLRQZDVH[DFHUEDWHGE\GHDWKVGXHWRLQWURGXFHGGLVHDVHVEXW DV-ROO\
,WLVZRUWKWU\LQJWRSODFHWKLVORQJSHULRGLQFRQWH[W ,QWKHVDPH\HDUVWKH(J\SWLDQ *UHHN 5RPDQ
3HUVLDQ 0RQJRO ,QFDDQGPDQ\RWKHUHPSLUHV LQFOXGLQJWKH%ULWLVK URVHDQGIHOO










PLVVLRQDULHV WKH0DULVWV DUULYHGLQWKHV DVDJHVWXUHWR)UHQFKVHWWOHUV DQGJDLQHG
IRRWKROGVRQWKHLVODQGVRI 6DQWR 0DOHNXODDQG(IDWH 7KH3UHVE\WHULDQVZHUHLQWROHUDQW
RI LQGLJHQRXVFXOWXUH WKH$QJOLFDQVOHVVVRDQGWKH0DULVWVWHQGHGWRDVVLPLODWHSUDFWLFHV
ZKHUHSRVVLEOH6LPqRQL 0DF&ODQF\ 7KHVXFFHVVRI WKHYDULRXVPLVVLRQVLV
GHPRQVWUDWHGWRGD\ DVPRUHWKDQSHUFHQWRI WKHSRSXODWLRQGHFODUHWKHPVHOYHVWREH
SUDFWLVLQJ&KULVWLDQV9DQXDWX1DWLRQDO6WDWLVWLFV2IILFH
%\WKHWLPHRI WKH$QJOR)UHQFK1DYDO$FFRUGRI  ZKHQWKH)UHQFKDQG%ULWLVKEHJDQ
WRIRUPDOLVHWKHLUFRORQLVDWLRQ WKHWZRH[SDWULDWHFRPPXQLWLHVKDGGLYLGHG³ WKH)UHQFK
ZHUHWKHODQGKROGHUVDQGWKH%ULWLVKRUPRUHDFFXUDWHO\$XVWUDOLDQVZHUHLQFRQWURORI














$IULFDQ$PHULFDQV LQSRVLWLRQVRI HTXDOLW\DQGLQUDUHFDVHVRI DXWKRULW\RYHUZKLWHSHR
SOH :KHQWKH\ZHUHHPSOR\HGE\WKHPLOLWDU\ WKHUHZDVQRGLVFULPLQDWLRQRQWKHEDVLV
RI UDFHLQOHYHOVRI ZDJHV³ EODFNVZHUHSDLGWKHVDPHDVZKLWHV 0XFKKDVEHHQPDGHRI
WKHLPSHWXVZKLFKWKH86 RFFXSDWLRQRQ(IDWHDQG6DQWR ZLWKLWVKLJKOHYHORI PDWHULDO
ZHDOWK JDYHWRWKHYDULRXVFDUJRFXOWV 7KHUHZHUHPDQ\PDQLIHVWDWLRQVRI FDUJRFXOWLVP
SULRUWRWKHDUULYDORI WKHPRUHWKDQ86WURRSV EXWWKHYLVLEOHDQGIDPLOLDUDVSHFWV





2Q'HFHPEHU  WKH8QLWHG1DWLRQV*HQHUDO$VVHPEO\ DWLWVWKSOHQDU\PHHW









,QWKH&RQGRPLQLXPRI WKH1HZ+HEULGHV WKH%ULWLVK LQWKHODWHHYHQLQJRI WKHLUHPSLUH
ZHUHVXSSRUWLYHRI WKHPRYHWRGHFRORQLVDWLRQ 7KHLUSDUWQHUV WKH)UHQFK ZHUHQRW 7KLV
ODFNRI DFFRUGZDVWRFRORXUWKHDFWLRQVDQGUHDFWLRQVRI WKHFRORQLDOSRZHUVIURPWKLV
WLPHXQWLOLQGHSHQGHQFH ,QWKHPLGVDFKDULVPDWLFOHDGHURQWKHQRUWKHUQLVODQGRI




 7KHFKDULVPDWLFOHDGHU -LPP\0ROL6WHYHQV ZHQWRQWROHDGDPRYHPHQW³ WKH
1DJULDPHO0RYHPHQW³ ZKLFKSOD\HGDFRQVLGHUDEOHSDUW LQWKH(YHO\Q:DXJKHVTXH
ELUWKRI WKHUHSXEOLFRI 9DQXDWX PDLQO\DVWKHIRUFHEHKLQGWKHDOWHUQDWLYHVHFHVVLRQLVW




6DGO\IRUKLPVHOI DQGIRUKLVPRYHPHQW 6WHYHQVVRRQWLHGKLPVHOI WR)UHQFKLQWHUHVWV
DQGOHIWWKHSROLWLFDOH[SORLWDWLRQRI WKHODQGULJKWVLVVXHWRWKHHPHUJLQJ1HZ+HEULGHV
1DWLRQDO3DUW\ DSDUW\ZKRVHOHDGHUVZHUHHGXFDWHGLQWKH%ULWLVKV\VWHP DQGZKRZHUH
WKHSURGXFWVRI $XVWUDOLDQ 1HZ=HDODQGDQG(QJOLVKXQLYHUVLWLHV ,QDOLJQLQJKLPVHOI ZLWK
WKH)UHQFKDQWLLQGHSHQGHQFHFDXVH 6WHYHQVFRQGHPQHGKLPVHOI WREHDVLGHOLJKWRI WKH
KLVWRU\RI WKHUHSXEOLF6KHDUV 7KURXJKRXWWKHVWKHUHQDPHG9DQXD
DNX3DWL
³ WKHIRUPHU1HZ+HEULGHV1DWLRQDO3DUW\³ OHGWKHVWUXJJOHIRU ODQGULJKWV 7KHLU
VXFFHVVLQH[SORLWLQJWKHLVVXHZDVGHPRQVWUDWHGLQWKHHOHFWLRQRI 1RYHPEHU ZKHUH
WKH\JDLQHGDPDMRULW\RI RI WKHVHDWV DPDMRULW\RI RYHUSHUFHQW ZKLFKJDYH
WKHPDQDGGLWLRQDOFDSDELOLW\³ WKHSRZHURI DPHQGLQJWKH&RQVWLWXWLRQ 7KLVZDVWKH
HOHFWLRQLPPHGLDWHO\SUHFHGLQJ,QGHSHQGHQFHRQ-XO\ 
 ,QGHSHQGHQFHDQGEH\RQG
)URPWKHEHJLQQLQJ WKLQJVGLGQRWJRDVSODQQHG 7KH5HSXEOLFRI 9DQXDWXEHJDQOLIH
DVRQHRI WZRGHFODUHGUHSXEOLFVFRQWHQGLQJIRUUXOHRI WKHIRUPHU&RQGRPLQLXP 7KH
RWKHUFRQWHQGHUZDVWKHUHSXEOLFRI 9HPHUDPD KHDGHGE\6WHYHQVDQGEDVHGLQ6DQWR EXW
ZLWKVRPHDGKHUHQWVRQ7DQQDLQWKHVRXWK 6WHYHQVUHFHLYHGILQDQFLDOVXSSRUWIURPWKH
)UHQFK EXWQRPLOLWDU\DVVLVWDQFH
)DWKHU:DOWHU+DG\H/LQL DQ$QJOLFDQSULHVW IURPWKH LVODQGRI 3HQWHFRVW ZDV3ULPH







WKDWWLPH DORQJVHULHVRI IUDJLOHFRDOLWLRQVKDYHPRUHRUOHVVJRYHUQHGWKHFRXQWU\ 7KHVH
:DXJK






FKDQJHVRI SDUW\PHPEHUVKLSE\VLWWLQJPHPEHUV+DVVDOO )RUV\WK 7KHWUHQG
KDVEHHQIRUQHZSDUWLHVWRIRUPDQGIRULQFUHDVLQJQXPEHUVRI LQGHSHQGHQWFDQGLGDWHV










































6RPXFKRI ZKDWKDVEHHQLPSRVHGRQWKHSHRSOHRI 9DQXDWX DQGZKDWKDVJRQHVREDGO\
DZU\ VHHPVWRKDYHKDGWKLVPLVXQGHUVWDQGLQJ³ ODFNRI REMHFWLRQZURQJO\LQWHUSUHWHGDV
DJUHHPHQW³ DWLWVKHDUW








2QHWKLQJLVFHUWDLQ ,QWKHVWUXJJOHRI LGHDV DWWHQWLRQLVRIWHQGUDZQDZD\IURPHYHQWV
³ SKHQRPHQDZKLFK LQGLVSXWDEO\RFFXUUHG³ WRZDUGVKRZ WKRVHSKHQRPHQDPD\EH
YLHZHGRUH[SODLQHG 7KHQDWXUHRI VXFKH[SODQDWLRQVPD\DIIHFWKRZHYHQWVDUHYLHZHG
RYHUWLPH EXWGRQRWDOWHUWKHUHDOLW\RI WKHSUHFLSLWDWLQJHYHQWVWKHPVHOYHV












7KHVXEMHFWVRI WKLVFDVHVWXG\ ODQG OLYHOLKRRGDQGGHYHORSPHQWLQ9DQXDWX PXVWDOOEH
YLHZHGWKURXJKWKHSULVPRI DFRORQLDOSHULRG ,WLVWKHFRORQLDOSHULRGLQZKLFKWKHFXUUHQW
GLOHPPDIRUWKHSHRSOHRI 9DQXDWX³ WKHH[WHQWWRZKLFKWKH\ZLVKWREHDSDUWRI WKH
JOREDOLVHGZRUOGV\VWHP³ KDGLWVURRWV ,WLVWKHUHZHEHJLQ
8QIDLUQHVV LQMXVWLFHDQGRSSUHVVLRQH[LVWDWDOOOHYHOVRI KXPDQFRQQHFWLRQV IURPWKHSHU
VRQDOWKURXJKWRWKHLQWHUQDWLRQDO $WWKHSHUVRQDOOHYHO DXQLIRUPLW\RI XQIDLUQHVVDQG
RSSUHVVLRQLVUDUHDQGSRZHURVFLOODWHVEHWZHHQSDUWQHUVDVFRQWH[WFKDQJHV 2QHSDUWQHU
PD\KDYHPRUHSK\VLFDOSRZHU WKHRWKHUPRUHDJJUHVVLRQ RQHPD\KDYHVNLOOVWKHRWKHU
ODFNV :KHQRQHPRYHVWRFRQVLGHUDJJUHJDWLRQVRI KXPDQV³ WKHIDPLO\ WKHNLQVKLS
JURXS WKHFRPPXQLW\ WKHUHJLRQDQGVRRQXSWKHVFDOHWRWKHXOWLPDWHDJJUHJDWLRQ KX
PDQLW\³ SRZHUVHHPVWREHFRPHFRQFHQWUDWHGDWRQHHQGRI WKHSHQGXOXP ,QZRUOG




URRWV &RORQLDOLVP LQSUDFWLFH LVWKHSHUPDQHQWWUDQVIHURI SRSXODWLRQWRDQHZWHUULWRU\
ZKHUHWKHLUDOOHJLDQFHUHPDLQVZLWKWKHLUFRXQWU\RI RULJLQ ,PSHULDOLVP RQWKHRWKHUKDQG
LVFRPPDQG³ WKHH[HUFLVHRI SRZHU 
ZKHWKHUWKURXJKVHWWOHPHQW VRYHUHLJQW\ RULQGL
UHFWPHDQV
.RKQ   (XURSHDQFRORQLDOLVPZDVSUREOHPDWLFDOWRFRQWHPSRUDU\
















FRQWULEXWLRQV DORQJZLWK6PLWK 7KHVHZHUHVXEVLVWHQFHKXQWLQJDQGJDWKHULQJ WKURXJK
VXEVLVWHQFHDJULFXOWXUHDQGSDVWRUDOLVP WRWKHODERXUVSHFLDOLVDWLRQDQGVRFLDOVWUDWLILFD

























DPRUDOMXVWLILFDWLRQ 7KRPLVW UHFWLWXGHDERXW&KXUFKLQWHUIHUHQFHZLWKQDWXUDOODZ DV
H[SRXQGHGE\3RSH,QQRFHQW,9  SUHVHQWHGQRREVWDFOHWR6SDQLVKFRQTXHVW









SHOJDQJHURI WKHDUJXPHQW LQSURSRVLQJWKDWRQO\LQVRFLHWLHVZKHUHOHYHOVRI GHWDFKPHQW
LQH[DPLQLQJWKHSURFHVVHVRI QDWXUHZHUHSUDFWLVHG FRXOGQDWXUHEHH[SORLWHGWRLPSURYH




















OLNHG :ROORFK  1HYHUWKHOHVV LWDFKLHYHGDVRPHZKDWEL]DUUHVXFFHVV LQ
PDWWHUVRI UHOLJLRQZKHUHWKHIRUPHUFRORQLHVQRZERDVWPRUHDGKHUHQWVWKDQWKHLUIRUPHU




























%URRNILHOGSURSRVHGDGHYHORSPHQWDO FKURQRORJ\RI  FRORQLDOLVP VHHQ EHORZ +LV VH
TXHQFHRZHVVRPHGHEWWRGHSHQGHQF\WKHRU\ DVGHILQHGE\&DUGRVRDQG)DOHWWRLQWUDQV
ODWLRQ LQ3DFNHQKDPDQGE\+DOSHULQ'RQJKL DQGWRZRUOGV\VWHPDQDO
\VLV :DOOHUVWHLQ &KDVH'XQQ QHLWKHURI ZKLFKKDYHJUHDWUHOHYDQFHZKHQ





² HVWDEOLVKPHQWRI EDVLFVWUXFWXUHRI WKHLQYDGLQJV\VWHP
² H[WHUQDOSROLWLFDOFRQWUROXVXDOO\DFKLHYHG
 KLJKFRORQLDOSKDVH















WLDQLW\ EXWVKRZVOLWWOHHYLGHQFHRI DZKROHVDOHVKLIWWRDFRPPHUFLDOO\EDVHG LQWHUQDWLRQ
DOO\FRQQHFWHGHFRQRP\ RUWRDQLQWHJUDWHGSROLWLFDOGHPRFUDF\ $OPRVWSHUFHQWRI
WKHSRSXODWLRQFRQWLQXHWROLYHLQUXUDODUHDV LQWUDGLWLRQDOVRFLHWLHVZLWKOLYHOLKRRGVEDVHG
RQVXEVLVWHQFHJDUGHQLQJ DQGZLWK WHQXRXV OLQNV WR WKHSROLWLFDOFHQWUH 7KH 
UHOLJLRXV
PLVVLRQ

















YDLOHQWLUHO\ VRPHIRUPHUVXEMHFWVZHUHFRQYLQFHG :KDWKDVHQVXHGLVDVWDWHRI OLPER


















UHVXOWV HVSHFLDOO\DIWHUQDWLRQDOLQGHSHQGHQFHKDGEHHQDFKLHYHG 3RYHUW\ GH
SHQGHQF\ XQGHUGHYHORSPHQW YDULRXVSDWKRORJLHVRI SRZHUDQGFRUUXSWLRQ
SOXVRI FRXUVHQRWDEOHDFKLHYHPHQWVLQZDU OLWHUDF\ HFRQRPLFGHYHORSPHQW




ZKHUHWKHEDVLVRI WKHOHJLWLPDF\FODLPVRI WKHZHVWHUQFRORQLVHUV OD\ LQDFRPSOH[VHW









,VWKLVERRNDQDUJXPHQWRQO\ DJDLQVW VRPHWKLQJ DQGQRW IRU VRPHWKLQJSRV
LWLYH"
6DLG 
,QWKHHQG 6DLGLVIRUFHGWRFRQWHQWKLPVHOI ZLWKD3\UUKRQLF YLFWRU\RYHUZHVWHUQKHJH
PRQ\ DKRSHWKDWKHKDVUDLVHGDZDUHQHVVRI V\VWHPDWLFELDV







3\UUKRZDVWKHIRXQGHURI VFHSWLFLVP ZKRFODLPHGWKDWKDSSLQHVVOD\LQVXVSHQVLRQRI MXGJHPHQW 3\UUKLF
YLFWRULHVDUHQDPHGDIWHU3\UUKXV .LQJRI (SLUXV DFFRUGLQJWR3OXWDUFK

,I WKHNQRZOHGJHRI 2ULHQWDOLVPKDVDQ\PHDQLQJ LWLVLQEHLQJDUHPLQGHURI























WDLQLQJOHYHOVRI SUHVWLJHXQREWDLQDEOHEHIRUH EXWRQO\ZLWKLQWKHFRQILQHVRI DPDUNHW
DQGH[FKDQJHEDVHGHFRQRP\ 6XFKKDVFHUWDLQO\EHHQWKHFDVHLQ9DQXDWX ZKHUHWKHSR
OLWLFDODQGJRYHUQPHQWDOpOLWHOLYHRXWDIHWLVKLVWSDURG\RI ZHVWHUQSROLWLFDODQGHFRQRPLF
OLIH ODUJHO\IXQGHGE\GHYHORSPHQWDLG:LWWHUVKHLP +DVVDOODQG7LSX +DVVDOO

,Q9DQXDWXDQGHOVHZKHUH WKHpOLWHHQFODYHVWDWHLVRIWHQDVVXPHGE\WKRVHZKRVXSSO\



















































LQ9DQXDWX 0HODQHVLDDQGEH\RQG ZKLFKLVSHUPHDWHGE\WKHPLVXQGHUVWDQGLQJRI ODFNRI
REMHFWLRQDQGLWVLQWHUSUHWDWLRQDVDJUHHPHQW
0XFKGHYHORSPHQWSROLF\VXIIHUVIURPWKHPLVXQGHUVWDQGLQJDVGRHVPXFKRI ZKDWWHQGV
WREH OXPSHGWRJHWKHU LQ WKH WHUP 
QHRFRORQLDOLVP







6KHKDGDQXPEHURI SHUWLQHQW WKLQJV WR VD\ DERXW WKHHSLVWHPRORJLFDO FRQWRUWLRQVRI
ZHVWHUQVFLHQWLILFUHVHDUFK
7KHLQVWLWXWLRQDOL]HG>VLF@ QRUPDOL]HGSROLWLFVRI PDOHVXSUHPDF\ FODVVH[






















PDOHVXSUHPDF\ FODVVH[SORLWDWLRQ LPSHULDOLVPDPRQJWKHP³ EHFDXVHWKH\DUHLQVWLWX










:LWKLQVXFKDSDUDGLJP VKHDUJXHV WRGHIHULVWDQWDPRXQWWRDJUHHLQJ EHFDXVHWKHUHLV
QRUHFRJQLVHGUHDOLW\H[WHUQDOWRWKHSDUDGLJP 7RGLVDJUHHLVDOVRIXWLOH EHFDXVHZLWKLQ





QRQHLVPRUHZRUWK\WKDQDQ\RWKHU DQGWKH\FDQQRWEHPHDQLQJIXOO\UDQNHG 5HODWLYLVP LQ
WKLVVHQVH FRQGHPQVWKHLGHDVRI WKHDOLHQDWHGDQGWKHSRZHUOHVVIRUHYHUWRWKHXQGHUFODVV
RI LGHDV +DUGLQJDUJXHVWKDWUHMHFWLRQRI HSLVWHPRORJLFDODEVROXWLVPGRHVQRWPHDQWKDW








WKDWVWUXFWXUHVFLHQWLILFLQVWLWXWLRQV SUDFWLFHV DQGFRQFHSWXDOVFKHPHV LWLV
XVHOHVVWRIUDPHRQH
VUHVHDUFKTXHVWLRQVRUWRSXUVXHWKHPRQO\ZLWKLQWKH
SULRULWLHVRI WKHVHLQVWLWXWLRQV SUDFWLFHV DQGFRQFHSWXDOVFKHPHV 2QHPXVW








ZKHUH WKRXJKWFRPPHQFHV LQ WKLV VWXG\ZLOOEH WKRVH
RI UXUDODQGSUROHWDULDQ QL9DQXDWXZKRVHLGHDVRQODQGXVH OLYHOLKRRGDQGFKDQJHVLQ





























)RU $XV$,' VHH KWWSZZZDXVDLGJRYDXFRXQWU\SDFLILFODQGFIP IRU WKH :RUOG %DQN
VHH KWWSZHEZRUOGEDQNRUJ DQG VHDUFK XVLQJ 
MDVWLV EORQJ HYULZDQ
 IRU WKH 81 VHH
KWWSZZZXQGSRUJIMLQGH[SKS"RSWLRQ FRPBFRQWHQW	WDVN YLHZ	LG 	,WHPLG 

,Q WKLV VWXG\ WKHFRUHXQGHUVWDQGLQJ LV WKDWGRPLQDQWZHVWHUQZD\VRI  WKLQNLQJDERXW




SDWKRQO\ 7KHGHVWLQDWLRQRI WKDWSDWKLVLQGXVWULDOLVHG XUEDQLVHGDQGJOREDOLVHGPDUNHW








IURPWKHVHURRWV³ EUDQFKHV OHDYHV IORZHUVRUIUXLW³ FDQQRWHVFDSHWKHFRQVHTXHQFHV
RI JURZLQJIURPWKRVHURRWV 7KHWUHHLVERXQGWRWKHURRWV DQGWKHJHQXVRI WKHWUHH
FDQQRWEHRWKHUWKDQWKHJHQXVRI LWVURRWVWRFN
:KDWWKLVVWXG\LVDWWHPSWLQJ SHUKDSVWRH[WHQGWKHWUHHPHWDSKRUSDVWLWVOLPLWDWLRQV LVWR





5DOSK5HJHQYDQX 9DQXDWX0HPEHURI 3DUOLDPHQWDQG'LUHFWRURI WKH9DQXDWX&XOWXUDO
&RXQFLO VSHOOHG RXW WKH0HODQHVLDQ YLHZ UHFHQWO\ LQ DQ DGGUHVV WR WKH /RZ\ ,QVWLWXWH
&RQIHUHQFH 




















VWXGLHVDQGUHYLHZV-ROO\ &URFRPEH 5RGPDQ /HD 7KHVHULJKWV
IDOOLQWRWZRPDLQFDWHJRULHV *DUGHQODQGWHQXUHFRQIHUVH[FOXVLYHULJKWVWRWKHSURGXF






































WLRQDO&RXUWRI  -XVWLFH IROORZHG WKHVDPHSUHFHGHQW IRUDQXPEHURI $IULFDQVWDWHV LQ




7KH0HULDPSHRSOH DUH HQWLWOHGDV DJDLQVW WKHZKROHZRUOG WRSRVVHVVLRQ


















DQGFRPPXQDOLQWHUHVWVDUHSDUDPRXQW /DQGIRUPVSDUWRI WKHVHFRPPXQDOLQWHUHVWV DQG
WKHUHLVQRVHSDUDWLRQRI WKHSHRSOHDQGWKHLUODQG³ QRVXEMHFWREMHFWGXDOLW\








































LV DQGKDVDOZD\VEHHQ HSKHPHUDO DQGFRQWLQJHQWRQFRPPXQLW\
FRQVHQVXV 7KH
0DER




WOHGXQGHUWKHJXLGDQFHRI WKDWFRPPXQLW\FRQVHQVXV 7KLVLVD GHIDFWR UHFRJQLWLRQRI WKH
QDWXUHRI DV\VWHPRI VRFLDOUHJXODWLRQZKHUHUXOHVDUHQRWZULWWHQGRZQ EXWDUHFDUULHGE\
WKHFROOHFWLYHFRQVFLRXVQHVVRI WKHFRPPXQLW\
1HYHUWKHOHVV WKHHSKHPHUDOQDWXUHRI WUDGLWLRQLVYXOQHUDEOHLQWKHIDFHRI ZULWWHQODZDQG
UHJXODWLRQ DQGWKDWLVSUHFLVHO\ZKDWWKHFRORQLVHUVRI WKH9DQXDWXDUFKLSHODJREURXJKW
ZLWKWKHP
'XULQJWKHFRORQLDOSHULRG ODQGDOLHQDWLRQ GXO\GRFXPHQWHGDQGUHFRUGHG LI QRWDOZD\V
VXUYH\HG WRRNSODFHRQDPDVVLYHVFDOH DVLWGLGHOVHZKHUHLQWKH3DFLILF















&RQVWLWXWLRQRI WKH5HSXEOLFRI 9DQXDWX 









ZLWKLQWKHZULWWHQOHJDOIUDPHZRUN 2I WKHSOHWKRUDRI ODQG
GLVSXWHGHWHUPLQDWLRQVEHWZHHQDQGE\ORFDO,VODQG&RXUWV ZKLFKRSHUDWHG
DWWKHFRPPXQLW\OHYHO EXWXQGHUUXOHVRI OHJDOLVWLFGHWHUPLQDWLRQDQGQRWRI FRPPXQLW\
FRQVHQVXV SHUFHQWZHUHDSSHDOHGWRWKH6XSUHPH&RXUWRI 9DQXDWX
2QFHZULWWHQODZDQGWKHWLHUHGOHJDOV\VWHPLVLQSODFH DQGFRPPXQLW\FRQVHQVXVLVQR
ORQJHUWKHGHWHUPLQDQWRI ULJKWVLQODQG WKHUHJXODWLRQRI WUDGLWLRQDOODQGWHQXUHEHFRPHV
XQZRUNDEOH )RUXPVKRSSLQJOHDGVLQHYLWDEO\WRWKHKLJKHVWFRXUW WKH6XSUHPH&RXUWRI
9DQXDWX ZKLFKLWVHOI LVLQFDSDEOHRI GHWHUPLQLQJWRDUHDVRQDEOHVWDQGDUGRI OHJDOSURRI








7R DGG WR WKHGLIILFXOWLHV RUDO WUDGLWLRQV DUH YHUQDFXODU ODQJXDJH WUDGLWLRQV 7KHUH DUH
PRUHWKDQODQJXDJHFRPPXQLWLHVLQ9DQXDWX DQGPDQ\UHIXVHWRWUDQVODWHYHUQDFXODU
WUDGLWLRQDOVWRULHV IRUIHDURI ZHDNHQLQJWKHLUSRZHU RURI XQZLWWLQJO\JLYLQJRWKHUVSRZHU

























LVYLHZHGE\WKRVHVDPHH[SDWULDWHVDV GHIDFWR RZQHUVKLS DYLHZHQFRXUDJHGE\ORFDOUHDO

















/XQQD\HWDO  DWWDFKPHQW 





























VLJQV ZKLFKJHQHUDOO\ZDUQRI WKHGLUHFRQVHTXHQFHVRI WUHVSDVVDUHZULWWHQLQ%LVODPD 1L9DQXDWX


















)RUWKLVVWXG\ ODQGDVVXPHVLPSRUWDQFHEHFDXVHRI LWVQH[XVZLWKOLYHOLKRRG DQGWKHVRFLR





UHDOLW\RI WKHHIIHFWVRI ODQGZLWKGUDZDO DQGRI WKHSRWHQWLDOIRUORVVRI OLYHOLKRRG
 /LYHOLKRRGV
7KHVWXG\RI VXEVLVWHQFHEDVHGOLYHOLKRRGV\VWHPVLVJHQHUDOO\VHHQDVIRUPLQJSDUWRI WKH
ILHOGRI HFRQRPLFDQWKURSRORJ\ EHFDXVHVXEVLVWHQFHEDVHG OLYHOLKRRGVZHUHVHHQ WREH
SUDFWLVHGPRVWO\E\LQGLJHQRXVFXOWXUDOJURXSV DQGJHQHUDOO\UHJDUGHGDVH[RWLF DQDFKUR
QLVWLFDQGDUFKDLF DW OHDVWXQWLOSRVWVWUXFWXUDOLVW VFKRODUVSRLQWHGRXW WKDW VXFKDYLHZ
FRXOGEHFRQVWUXHGDVUDFLVWDQGHSLVWHPRORJLFDOO\LQDGHTXDWH
 (FRQRPLFDQWKURSRORJ\³ ([FKDQJHDQG3URGXFWLRQ



























RI WKHFRQWUROVH[HUFLVHGE\ODZ³ HJ LQUHJDUGWRWKHKROGLQJRI SURSHUW\






7KLV GHEDWHZDV WULJJHUHG E\ WKHZULWLQJV RI .DUO 3RODQ\L 3RODQ\L GHYHORSHG D FRQ
VLGHUDEOHVHWRI  LGHDV GUDZQ IURPKLVPDMRU IRUPXODWLRQ³ WKDW LQGXVWULDOLVHGPDUNHW
HFRQRPLHVDUHDQKLVWRULFDOO\UHFHQWSKHQRPHQRQ³ DQGWKDWWKHSULQFLSOHVGHYHORSHG
IURPD VWXG\RI  WKRVH V\VWHPV JHQHUDOLVHG DV 
FODVVLFDO
 HFRQRPLFV FDQQRW EH DSSOLHG
WRRWKHUHFRQRPLFV\VWHPV 3RODQ\LGHVFULEHGWKUHHPDMRUV\VWHPVRI H[FKDQJH³ UHFL




WR VXEVLVWHQFHEDVHG VRFLHWLHV UHGLVWULEXWLRQPRVWRIWHQ VHHQKLVWRULFDOO\ LQHQWUHQFKHG
PRQDUFK\ DQGSUHVHQWO\ LQ VRFLDOGHPRFUDWLF 
ZHOIDUH VWDWH





ZLWKSURYLGLQJ WKHGHILQLWLYH UHEXWWDO IURPWKHFODVVLFDO VFKRRO 1DVK KRZHYHU
ZHQWRQWRUHPDUNWKDW
6RFLDOVFLHQFHEHLQJWKHVRUWRI HQWHUSULVHLWLV KRZHYHU LWLVYLUWXDOO\LPSRV
VLEOHWRGRZQDSRRU XVHOHVV RUREIXVFDWLQJK\SRWKHVLV DQG, H[SHFWWKDWWKH
QH[WJHQHUDWLRQRI FUHDWRUVRI KLJKOHYHOFRQIXVLRQZLOOUHVXUUHFW LQRQHJXLVH
RUDQRWKHU WKHVXEVWDQWLYHYLHZRI WKHHFRQRP\
1DVK 
7KLVSRLQWKDVEHHQERUQHRXW DV3RODQ\LLVDJDLQLQYRJXH 7KHIDLOLQJVRI QHROLEHUDOLVPLQ





















HQWLUHO\ (OOLV LQKLVVWXG\RI SHDVDQWHFRQRPLFV RIIHUVDPLFURHFRQRPLFDQDO\VLV
RI ILYHWKHRUHWLFDOFRQFHSWLRQVRI SHDVDQWU\ LQFOXGLQJ&KD\DQRY
VFODVVLFDOVWXG\DQGDQ
DGDSWDWLRQRI WKHPRGHO















/RQJEHIRUH3RODQ\L KH IRUPHGD VHWRI  LGHDVDERXWQRQFDSLWDOLVW HFRQRPLFV\VWHPV
LQFOXGLQJDQH[SORUDWLRQRI WKHGLIILFXOWLHVLQYROYHGLQDSSO\LQJFDSLWDOLVWHFRQRPLFHQWLWLHV
DQGRSHUDWLQJSULQFLSOHVWRWKHLQWHUURJDWLRQRI QRQFDSLWDOLVWV\VWHPV&KD\DQRY
 +HFODLPHGWKDWLI RQHFDSLWDOLVWHFRQRPLFFDWHJRU\ ZDJHVIRUH[DPSOH ZDVDEVHQW















FDOFXODWHGDVDUDWLR  SDUWLFXODUO\7DEOHRQS  $VWKHUDWLRLQFUHDVHV
³ WKDWLVPRUHPRXWKVWRIHHG RUOHVVZRUNHUV³ ODERXULQWHQVLW\LQFUHDVHV &RQYHUVHO\
DVPRUHIDPLO\PHPEHUVEHFRPHSURGXFWLYH DQGWKHUDWLRGHFUHDVHVWRZDUGVXQLW\ ODERXU










&KD\DQRYXVHGDPDWKHPDWLFDOIRUPXODWLRQWRVKRZWKLV ZKLFK, KDYHDFFHSWHGDWIDFHYDOXH³ VHH
QRQFDSLWDOLVWV\VWHPV
+HSURYLGHVDQH[DPSOH ZKHUHDUHGXFWLRQLQSURGXFWSULFHPHDQVDFDSLWDOLVWHQWHUSULVHPDNHV
DORVV EHFDXVHZDJHVDQGRXWOD\VH[FHHGLQFRPH )RUWKHSHDVDQWIDUP WKHUHWXUQWRODERXULVUHGXFHGRYHUWKH
\HDU EXWEHFDXVHLWLVRSHUDWLQJRQWKHHTXLOLEULXPSULQFLSOH WKHUHWXUQUHPDLQVDFFHSWDEOH

6\VWHPVRI H[FKDQJHFDQEHPHDVXUHGLQWHUPVRI XQLWVRI H[FKDQJH PRVW FRPPRQO\
FXUUHQF\ 6XFKPHDVXUHVDUHGLIILFXOWWRSURPXOJDWHLQSURGXFWLRQV\VWHPV ZKHUHQRH[
FKDQJHKDVRFFXUUHG &KD\DQRY WRRYHUFRPHWKLVODFNRI DXQLWRI YDOXHWRPHDVXUHWKH















HFRQRPLFV³ WKHHFRQRPLFVRI SURGXFWLRQ +HUHGXFHV5LFDUGR
V







+LVDQVZHU ZKLFKDFFRUGVZLWK&KD\DQRY LVWKDWODERXUYDOXH PHDVXUHGDVODERXUVXUSOXV





 EDVHGRQDUHYLHZRI DQXPEHURI 6RXWK(DVW$VLDQVWXG
LHV
6FRWW   HPSKDVLVHV WKHSULPDF\RI REWDLQLQJVXEVLVWHQFHQRWRQO\ LQ WKH
WHFKQLFDODUUDQJHPHQWVRI SURGXFWLRQ VXFKDVWKHXVHRI DZLGHYDULHW\RI VHHGYDULHWLHVRU
WKHVWDJJHULQJRI SODQWLQJWLPHVWRSURGXFHWKHPRVWVWDEOHDQGUHOLDEOH\LHOGV EXWDOVRLQ






SURGXFWLRQRYHUWHQDQF\³PDNHVJRRGVHQVHLI OLYHOLKRRGVHFXULW\LVWKHSULRULW\ 6R LQ
OLYHOLKRRGVHFXULW\WHUPV VPDOOKROGLQJLVPRUHYDOXDEOHWKDQWHQDQF\RUZDJHODERXU DQG


















+HEHJLQVZLWKDGLVFXVVLRQRI KXQWLQJDQGJDWKHULQJDQGLOOXVWUDWHV VHYHUDO WLPHV WKH
LQDELOLW\RI WKRVH(XURSHDQVZKRPDGHHDUO\FRQWDFWZLWKKXQWLQJDQGJDWKHULQJVRFLHWLHV
WRVHHEH\RQGZKDWVHHPHGWRWKHPWREHPDWHULDOVTXDORUDQGGHSULYDWLRQ +HGHPRQ
VWUDWHVKRZSHUYDVLYHDQGSHUVLVWHQWWKLV LQLWLDOHUURUZDV DQGKRZLQIOXHQWLDO WKHP\WK





































 6DKOLQVQRWHV WKH WHQGHQF\ IRU
OHVVWKDQRSWLPDOSURGXFWLRQLQKRXVHKROGVXEVLVWHQFHV\VWHPV /DERXUSRZHULVXQGHU
XWLOLVHG 7KHVWXGLHVFLWHG VKRZWKDWRQO\VPDOODQGLUUHJXODUDPRXQWVRI WLPHDUHGHYRWHG
,WLVYLUWXDOO\LPSRVVLEOHWRJHWFRPSDUDEOHILJXUHVIRUWRGD\ EHFDXVHWKHJRYHUQPHQWDJHQFLHVFRQFHQWUDWH
RQKHDOWK\GLHWUDWKHU WKDQVSHFLILF LQWDNHV³ WKH8.'HSDUWPHQWRI +HDOWKDYHUDJHVRI FDORULHVSHU
GD\IRUDGXOWPDOHVDQGIRUDGXOWIHPDOHVDUHTXRWHGRQPDQ\ZHLJKWORVVVLWHV EXW, KDYHEHHQXQDEOH
























SDFLW\RI WKHKXPDQ XQOLNH LQ LQGXVWULDOLVHGSURGXFWLRQ ZKHUHWKHUROHRI KXPDQDQG
WRRODUHUHYHUVHG DVSHRSOHDUHHPSOR\HGWRH[WHQGWKHFDSDFLW\RI WKHWRRO 7KLUG DQG
PRVWLPSRUWDQWO\LQFRQQHFWLRQZLWKWKHSUHVHQWVWXG\ KHRXWOLQHVWKHGLVWLQFWLYHIHDWXUHV





















7KXV ZKHQSULFHVDUHKLJK SURGXFWLRQLVORZ EXWZKHQSULFHVDUHORZSURGXFWLRQLVKLJK
,QDPDUNHWHFRQRP\WKLVEHKDYLRXUYLRODWHVWKHUXOHVRI VXSSO\DQGGHPDQG ZKLFKLQVLVW
WKDWZKHQSULFHVDUHORZVXSSO\EHZLWKKHOG :KHQSULFHVDUHKLJKSURGXFWLRQLQFUHDVHV










YDOXH EXWGRHVQRWFRQQHFWWKLVZLWKOLYHOLKRRGVHFXULW\ DVGRHV6FRWW +HDOVR






)RUWKLVVWXG\ DFFHVVWROLYHOLKRRGUHVRXUFHV ZLOOEHXVHGDVWKHXQLWRI PHDVXUH 6XEVLVWHQFH
EDVHGOLYHOLKRRGVLQ9DQXDWXDUHFRQVWUDLQHGE\WKHDYDLODELOLW\RI ODQG DQGRI WKHQDWXUDO
UHVRXUFHVRI WKHODQGDQGWKHVHD +LJKOHYHOVRI SDUWLFLSDWLRQLQDVSHFLILFHOHPHQWRI
OLYHOLKRRG VXFKDVJDUGHQLQJ DUHDQLQGLFDWRURI KLJKOHYHOVRI DYDLODELOLW\ /RZOHYHOVRI
SDUWLFLSDWLRQ VD\LQZDJHDQGVDODU\HDUQLQJ DUHDQLQGLFDWRURI OLPLWHGDYDLODELOLW\
























RYHUSURGXFWLRQ LQWKH LQGXVWULDOLVHGPDUNHWHFRQRPLHV ZKLFKZDVERWKXQVXVWDLQDEOH






WLRQ ZDWHUZD\VSROOXWLRQ³ FRQVHTXHQFHVRI WKHUXUDOSRRUGUDZLQJGRZQWKHLUUHVRXUFHV
WRPHHWSUHVHQWH[LJHQFLHV ,Q 
GHYHORSPHQW
 WKLQNLQJDQ LQFUHDVHGDYDLODELOLW\RI IRRG















WKHRU\VHH'HYHUHX[HWDO  &ODUNDQG&DUQH\ :RUOG%DQN'HYHORSPHQW5H
VHDUFK*URXS 6ROHVEXU\ )$2 /LYHOLKRRG6XSSRUW3URJUDPPH &DUQH\
 'DYLHVHWDO  +DQVWDG 1HLOVRQDQG%URZQ
2QHRI WKHPHPEHUVRI WKH$GYLVRU\3DQHOWRWKH:RUOG&RPPLVVLRQRQ(QYLURQPHQW




WKH,QVWLWXWHRI 'HYHORSPHQW6WXGLHVDWWKH8QLYHUVLW\RI 6XVVH[ ZKLFKHODERUDWHGRQ
WKHFRQFHSWVRI VXVWDLQDEOHOLYHOLKRRGVHFXULW\ 7KLVSDSHUEXLOWRQWKHRXWOLQHVNHWFKRI
VXVWDLQDEOHUXUDO OLYHOLKRRGVIURPWKH%UXQGWODQG5HSRUW DGGLQJDWKHRUHWLFDOVWUXFWXUH
ZKHUHE\IXQGDPHQWDOFRQFHSWVRI FDSDELOLW\ HTXLW\DQGVXVWDLQDELOLW\ ERWKHQYLURQPHQWDO
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)RUWKHILUVWWLPH DQDQDWRP\RI KRXVHKROGOLYHOLKRRGVZDVVNHWFKHG DQGWKHQRWLRQRI D
SRUWIROLRRI DVVHWV³ ERWKWDQJLEOHUHVRXUFHVDQGVWRUHVDQGLQWDQJLEOHFODLPVDQGDFFHVV




WDLQDELOLW\ ZKLFKZDVFRQFHUQHGZLWKH[WHUQDOLPSDFWVRI OLYHOLKRRGV ERWKORFDOGHVHU
WLILFDWLRQ DQG JOREDO RFHDQ WHPSHUDWXUH ULVH³ DQG VRFLDO VXVWDLQDELOLW\ WKH LQWHUQDO
FDSDFLW\WRZLWKVWDQGVKRFNVRUVWUHVV DQGWRDVVXUHFRQWLQXLW\ 6WUDWHJLHVIRUGHDOLQJZLWK
VKRFNDQGVWUHVVZHUHGUDZQIURPDQXPEHURI ZULWHUV
7KHFRQWLQXLQJ DQGFRQWLQXRXV DGDSWDWLRQ WR LQFUHPHQWDO FKDQJHRI  UXUDOSRSXODWLRQV
ZDVDOVRQRWHG ZLWKH[DPSOHVVXFKDVFURSGLYHUVLILFDWLRQDQGVHHNLQJRIIIDUPLQFRPH
WKURXJKVPDOOVFDOHUXUDOHQWHUSULVHWUDGLWLRQDOKDQGLFUDIWV URDGVLGHPDUNHWV 7KHUROH









WKHSDSHU ZKLFKKDVVRPHUHOHYDQFHWRWKHSUHVHQWVWXG\ LVWKHEHPRDQLQJRI WKHODFNRI
DQDQDO\VLVRI WKHHQYLURQPHQWDOFRVWVRI WKHLQGXVWULDOLVHG ULFKHFRQRPLHVRI WKH1RUWK
DQGWKHULFKDPRQJWKRVHRI WKH6RXWK
$ GRLW\RXUVHOI PDQXDOIRUWKHULFKWRDVVHVVWKHLURZQQHWGHPDQGVZRXOG
&KDPEHUVDQG&RQZD\ FLWH5DKPDWR &RUEHWW ,'6  GH:DDO $JDUZDO










































DQDO\VLV WKHDSSURDFKZKLFKZLOOEHIROORZHG LQ WKLVVWXG\ DSSHDUHGILUVW LQ ,DQ




 ,Q WKH VDPH\HDU WKH8.'HSDUWPHQW IRU ,QWHUQDWLRQDO'HYHORSPHQW UHOHDVHG
6XVWDLQDEOH5XUDO/LYHOLKRRGV :KDWFRQWULEXWLRQVFDQZHPDNH"HGLWHGE\'LDQD&DU








6FRRQHVDQG&DUQH\DGGHGDPDMRUHQKDQFHPHQW WR WKHIORZPRGHORI &KDPEHUVDQG






$ PXFKPRUHGHWDLOHGWUHDWPHQWRI WKHIUDPHZRUNVIRUDQDO\VLVRI 6FRRQHV &DUQH\DQG
(OOLVLVRIIHUHGLQFKDSWHU  DORQJZLWKGLDJUDPVRI WKHLUUHVSHFWLYHIUDPHZRUNV)LJXUH 
)LJXUH  DQG)LJXUH  UHVSHFWLYHO\


















  7KHGLDJUDPPDWLFUHSUHVHQWDWLRQRI 'RUZDUGHWDO
VSURSRVHGIUDPHZRUN
LVGLIILFXOW WR IROORZ VHH DQG LV OHVVXVHIXO WRDVWXG\RI VXEVLVWHQFHEDVHG
OLYHOLKRRGV LQZKLFKWKHPDUNHWLQDQ\IRUPSOD\VDSHULSKHUDOUROH &DUQH\ $QQH[





















6FRRQHV &DUQH\ 0RVHU (OOLV &ODUN +REOH\DPRQJRWKHUV

7KHVXVWDLQDEOH OLYHOLKRRGVDSSURDFKKDVEHHQWHVWHGLQDYDULHW\RI VLWXDWLRQVRYHUWKH








DFUHDJULFXOWXUH LQFRQVWUXFWLQJDQLQGH[RI YXOQHUDELOLW\WRVWUXFWXUDODGMXVWPHQW ODWHU





WVXQDPL 7KHEUHDGWKRI DSSOLFDWLRQVRI WKHPRGHODWDZLGHUDQJHRI VFDOHVIURPYLO
ODJHWRQDWLRQDODQGEH\RQG LVDUHDVRQDEOHLQGLFDWRURI WKHUREXVWQHVVRI WKHVXVWDLQDEOH
OLYHOLKRRGVDSSURDFK
2I FRXUVH WKHVXVWDLQDEOHOLYHOLKRRGVDSSURDFKKDVQRWEHHQXQLYHUVDOO\DGRSWHG 7KH81
0LOOHQQLXPSURMHFWDQGWKH:RUOG%DQNDSSHDUQRWWRKDYHQRWLFHGLW GHVSLWHUHFRJQLVLQJ
WKHUROHRI UXUDODJULFXOWXUHLQIRRGVHFXULW\ 6DFKV  UHJDUGVDQ\WKLQJRWKHU WKDQ
FRPPHUFLDODJULFXOWXUHDVG\VIXQFWLRQDO WKH:RUOG%DQN5HVHDUFK*URXSVHHPWR


















WRFDSWXUHWKHHVVHQWLDODVSHFWVRI DSHUFHLYHGUHDOLW\ E\VHOHFWLQJDQGGHSOR\LQJD OLP
LWHGVHWRI IHDWXUHVRI WKDWUHDOLW\ 7KH+XPDQ'HYHORSPHQW,QGH[LVDQDEVWUDFWPRGHO
RI DSHUFHLYHGUHDOLW\ $VWKHQDPHVXJJHVWV LWVDXWKRUVFODLPWRPRGHOKXPDQGHYHORS
PHQW E\VHOHFWLQJDQGFRPELQLQJWKUHHSXUSRUWHGIHDWXUHV LQWRDQLQGH[YDULDEOH 7KH

IHDWXUHVVHOHFWHGWRUHSUHVHQWKXPDQGHYHORSPHQWDUH OHYHOVRI VFKRROHGXFDWLRQDFURVV
WKHSRSXODWLRQ OLIHH[SHFWDQF\DWELUWK DQGSHUFDSLWDVKDUHRI *URVV1DWLRQDO,QFRPH
7KHDXWKRUV LWFDQEHSUHVXPHG GRQRWFODLPWKDWDQ\RI WKHWKUHHYDULDEOHVDUH LQDQG
RI WKHPVHOYHV PRGHOVRI KXPDQGHYHORSPHQW ,WLVLQFRPELQLQJWKHWKUHHYDULDEOHVLQWR
RQHFRPSRVLWHYDULDEOHWKDWWKHHVVHQWLDOIHDWXUHVRI KXPDQGHYHORSPHQWDUHFODLPHGWR
KDYHEHHQHQFDSVXODWHG
7KHDFLGWHVW IRUDFFHSWDQFHRI DQ\PRGHO LQFOXGLQJ WKH+XPDQ'HYHORSPHQW ,QGH[
ZRXOGVHHPWREHLQKRZFORVHO\LWDFFRUGVZLWKWKHSHUFHLYHGUHDOLW\RI WKHDXGLHQFHLWLV
LQWHQGHGWRDGGUHVV ,I WKHDEVWUDFWHGIHDWXUHVRI WKHPRGHOFDSWXUHQRQHRI WKHSHUFHLYHG
UHDOLW\RI LWVDXGLHQFH WKHQLWIDLOV ,I LWFDSWXUHVVRPH RUDSSURDFKHVFORVHO\WRWKHDXGLHQFH
YLHZ WKHQLWFDQEHVDLGWRVXFFHHG
,QDGGLWLRQ LI WKHFRQWH[WXDOEDFNJURXQGRI ZKDWLVEHLQJPRGHOOHGLVLJQRUHG RUVHWWR
]HUR WKHQDQRWKHUOD\HURI DEVWUDFWLRQLVDGGHGWRWKHPRGHO
:HOLYHLQDG\QDPLFZRUOG +XPDQSRSXODWLRQOHYHOVDUHULVLQJ FHUHDOIRRGVWRFNVDUH




³ RUWDNHWKHPWREHRI QRFRQVHTXHQFH³ WKH\DUHIXUWKHUUHPRYHGIURPSHUFHLYHG
LQGHHGREMHFWLYHUHDOLW\ DOPRVWWRWKHSRLQWZKHUHWKH\FHDVHEHLQJPRGHOVDQGEHFRPH
PHWDSKRUV
7KHGRPLQDQWPHWDSKRUVRI GHYHORSPHQWJLYHVFDQW UHJDUG WRFRQWH[WXDOFRQWLQJHQF\
7KDWLV WKHGHYHORSPHQWVXSSRVHGO\EHLQJPRGHOOHGLVEHQHILFLDOHYHU\ZKHUH DWDQ\WLPH
DQGLQDQ\FRQWH[W ,QDVLPLODUZD\ DOWKRXJKVXSSRVHGO\GHVFULSWLYHLQLQWHQW WKH\DUH
DOVRQRUPDWLYHLQHIIHFW 7KH\DGRSWDVHWRI IHDWXUHVSHFXOLDUWRJOREDOLVHG LQGXVWULDOLVHG
HFRQRPLHVDV WKH SDWKRXWRI SRYHUW\WRGHYHORSPHQWDQGGLVFRXQWDQ\WKLQJHOVH RULQWKH
FDVHRI WKH(FRORJLFDO)RRWSULQW GRWKHRSSRVLWH




WLPHV QRQHRI ZKLFKKDYHVWRRGWKHWHVWRI WLPHDQGXVHVXIILFLHQWO\WR\HWZDUUDQWDFORVHU
ORRN






&RQVLGHUHGIRUGLVFXVVLRQ EXWH[FOXGHG ZHUHWKH+DSS\3ODQHW,QGH[ *URVV1DWLRQDO
+DSSLQHVVDQGWKH+XPDQ$VVHWV,QGH[RI WKH8QLWHG1DWLRQV&RQIHUHQFHRQ7UDGHDQG




0DSOHFURIW DILUPRI GHYHORSPHQWFRQVXOWDQWV³ VHHKWWSPDSOHFURIWFRP³ FODLPVWRSURYLGHRYHU
VHSDUDWHLQGLFHVRI JOREDOVRFLDO HQYLURQPHQWDODQGVHFXULW\ULVNV

DVLPSOH HDVLO\UHFDOOHGLPDJH 1RQHKDYHWKHKLVWRU\RI WKH+XPDQ'HYHORSPHQW,QGH[
SUHVHQWHGILUVWLQ8QLWHG1DWLRQV'HYHORSPHQW3URJUDPPH LY
7KHGHYHORSPHQW LQGLFDWRUZKLFKZLOO EHSUHVHQWHG LQ WKLV VWXG\ DV D FKDOOHQJH WR WKH
































































 7KHELJJHU WKH IRRWSULQW WKHELJJHU WKH

SUREOHP 7KHVL]HRI  WKHIRRWSULQW LVPHDVXUHG LQJOREDOKHFWDUHV³ WKHVHDUH 
ZRUOG
DYHUDJHKHFWDUHV









HFRQRPLFDQDO\VLVDQGUDQNLQJRI FRXQWULHV ZKLFK XQOLNHWKHRWKHULQGLFDWRUVGLVFXVVHG
IDYRXUVWKRVHFRXQWULHVZLWKORZSURGXFWLRQDQGFRQVXPSWLRQOHYHOVDQGSUHVHQWVDQXQ









WLRQDQGZDVWHDEVRUSWLRQ OHYHOV E\ WZR(DUWKVZLOOEHQHHGHG WRVDWLVI\KXPDQ
GHPDQGV
7KHZRUOG DYHUDJHJOREDOKHFWDUHVSHUSHUVRQ LV  J+D 2I WKHFRXQWULHVUDQNHG
DERYHWKLVZRUOGDYHUDJH RQO\1DPLELDDQG%RWVZDQDKDYHVLJQLILFDQWVXEVLVWHQFHEDVHG




J+DSHUSHUVRQ:RUOG:LOGOLIH)XQG,QWHUQDWLRQDO  ³ RQO\6XGDQ











RII LVRQHPLOOLRQ %\LQIHUHQFHIURPWKH3DSXD1HZ*XLQHDIRRWSULQW J+DSHUVRQ


















DORZIRRWSULQW ,I DFRXQWU\KDVDORZIRRWSULQW EXWPRVWRI WKHSRSXODWLRQDUHKXQJU\ RU





































+RXVHKROG FRQVXPSWLRQ ZKLFK IRUPV WKHEDVLVRI  WKH ,QWHUQDWLRQDO3RYHUW\/LQH LQ
FOXGHVFRQVXPSWLRQRI RZQSURGXFWLRQ³ VXEVLVWHQFHEDVHGSURGXFWLRQ 7KH VXEVLV







LI DQDGHTXDWHOHYHORI OLWHUDF\DQGQXPHUDF\LVDVVXPHG 6XEVLVWHQFHSURGXFHUVPD\QRW
















YDU\LQJYDOXHVLQRQHYLOODJH RURQHUHJLRQ +HQRWHVWKDWLI WKHUHLVDGLVFUHSDQF\EHWZHHQ
PDUNHWSULFHV ZLWKVRPHEHLQJKLJKHU WKHQHVWLPDWHVRI WKRVHLQSRYHUW\FRXOGEHLQIODWHG
:KHUHVXEVLVWHQFHSURGXFWLRQ LVKLJKO\ VLJQLILFDQW WKLV LVDPDMRUGHILFLHQF\ +HDGGV
WKDWDQDOWHUQDWLYHFRXOGEHWRYDOXHVHOISURGXFHGIRRGVDWWKHDYHUDJHPDUNHWSULFHDW
WKHPDUNHWFORVHVW WR WKHUHVSRQGHQWV ZLWKDGMXVWPHQWVPDGHIRUGLIIHULQJPDUNHWV³
RSSRUWXQLW\FRVWLQHFRQRPLFWHUPV 7KLVPHWKRGZDVDSSOLHGE\$QGHUVRQLQD
FXVWRPDU\ODQGYDOXDWLRQLQ3DSXD1HZ*XLQHD





,Q WKLV VWXG\ LWZLOOEH DUJXHG WKDW ORVVRI  DFFHVV WR ODQGDQG UHVRXUFHV IRU OLYHOLKRRG
VKLIWV KRXVHKROGV WRPDUNHWEDVHG OLYHOLKRRG DOWHUQDWLYHV $V WKHVH DOWHUQDWLYHV DUH IDU
PRUHUHDGLO\DYDLODEOHLQWKHFRPPHUFLDOFHQWUHV WKHQPDUNHWSULFHVLQWKRVHFRPPHUFLDO
FHQWUHVDUHPRUHUHDOLVWLFVXEVWLWXWLYHYDOXHV $VWKHVWXG\LVFRQFHUQHGZLWKDJJUHJDWLRQV
RI SRSXODWLRQDWWKHQDWLRQDOOHYHO WKHYDOXHVDWWKHELJJHVWPDUNHW 3RUW9LOD EHWWHUUHIOHFW
YDOXHVDWWKDW OHYHORI DJJUHJDWLRQ ,W FRXOGZHOOEH DUJXHG WKDW HYHQ WKLV LV DQXQGHU
UHSUHVHQWDWLRQRI YDOXHRI VXEVLVWHQFHSURGXFWLRQ DVURRWFURSVDQGRWKHUWUDGLWLRQDOIRRGV
DUHVROGDWVXSHUPDUNHWVDQGVWRUHVWKURXJKRXWWKHFRPPHUFLDOFHQWUHVDWPXFKKLJKHU









ZHLJKQRPRUHWKDQDNLORJUDPKROGLQJPDQ\ VRZKDWLVWKHSULFHRI D\DP" :LWKRXW
VFDOHVLWLVDJXHVV QRPRUH
7KLVSUREOHPLVZLGHO\DFNQRZOHGJHG&KHQDQG5DYDOOLRQ   5DYDOOLRQ










RI FKLOGSRYHUW\DQGGLVSDULWLHVLQ9DQXDWXXQGHUWDNHQDVSDUWRI D81,&() JOREDOVWXG\
















7KH,QWHUQDWLRQDO3RYHUW\/LQHLV DVDPHWDSKRU FRQWH[WLQVHQVLWLYH³ LWXVHVRQO\H[
FKDQJHYDOXHVFDVKWHUPVWRPHDVXUHZKDWLQPDQ\SDUWVRI WKHZRUOGKDVQRFDVKYDOXH
DQGLWLVQRUPDWLYH LQWKDWLWGHILQHVSRYHUW\VROHO\LQWHUPVRI ZHVWHUQFRQVXPSWLRQSUDF









E\6HQ DQGXO+DT OLIH H[SHFWDQF\ DWELUWK HGXFDWLRQ DQGSHUFDSLWDVKDUHRI *URVV
1DWLRQDO,QFRPH ,WZDVLQWURGXFHG DQGFRQWLQXHVWRDSSHDU LQWKH+XPDQ'HYHORSPHQW
5HSRUWVRI WKH8QLWHG1DWLRQV'HYHORSPHQW3URJUDPPH81'3ILUVWSXEOLVKHGLQ
8QLWHG1DWLRQV'HYHORSPHQW3URJUDPPH 2YHUWLPHWKHUHKDYHEHHQDQXPEHU
RI DGGRQVDQGPHWKRGRORJLFDODGMXVWPHQWV EXWWKHUHKDVEHHQQRZHDNHQLQJRI WKHELDV
LQKHUHQWLQWKHWKUHHYDULDEOHV WKH\DUHDOOJURXQGHGLQWKHYDOXHVRI WKHPDUNHW
/LIHH[SHFWDQF\DWELUWKDVDPHDVXUHKDVORVWPXFKRI LWVRULJLQDOSXUSRVH³ WRJDXJH
UHGXFWLRQ LQ LQIDQWPRUWDOLW\ WKURXJKPHGLFDO LQWHUYHQWLRQ SULQFLSDOO\YDFFLQDWLRQSUR
JUDPPHV³ DQGEHFRPHVRPHWKLQJRI DFRQWHVWRU\DUGVWLFNRI PHGLFDOHIILFDF\ ZKHUH
PRUHDQGPRUHPHGLFDOUHVRXUFHVDUHEHLQJGHSOR\HGWRNHHSSHRSOHDOLYHIRUORQJHUDQG














PHQWVLQWRORQJHYLW\³ LVDVKRUW KDSS\OLIHEHWWHUWKDQDORQJPLVHUDEOHRQH" 9DQXDWX
UDWKHUFRQWURYHUVLDOO\ KHDGHGWKHILUVW+DSS\3ODQHW,QGH[ LQ1HZ(FRQRPLFV












0RUULV DOOXGHV WR WKLV ZKLOH LQFOXGLQJ OLWHUDF\ LQKLV3K\VLFDO4XDOLW\RI /LIH ,Q
GH[








$OOWKUHHPHWDSKRUVRI GHYHORSPHQWH[DPLQHGKHUH³ WKH(FRORJLFDO)RRWSULQW ,QWHUQD
WLRQDO3RYHUW\/LQHVDQGWKH+XPDQ'HYHORSPHQW,QGH[³ VXIIHUIURPWKHVDPHGHILFLHQ
FLHV DQGWKLVVWXG\ZLOODWWHPSWWRDGGUHVVWKRVHGHILFLHQFLHVE\SURGXFLQJDFRQWH[WXDOO\
VHQVLWLYH DQGQRQQRUPDWLYH UDQNLQJRI QDWLRQVLQWHUPVRI WKHLUUHVLOLHQFHWRIRRGLQVH
FXULW\



























6WHUQHU  ZRXOGFDOO LWDQ 
LPSXUHSXEOLFJRRG














,QRUGHUWRHYDOXDWHWKHFRVWV LQPRQH\WHUPV RI ODQGZLWKGUDZQIURPWUDGLWLRQDOWHQXUH
DUUDQJHPHQWV WKUHHSDUDPHWHUVPXVWILUVWEHVHW WKHDPRXQWRI DJULFXOWXUDOODQGLQ9DQ




7KH)RRGDQG$JULFXOWXUH2UJDQLVDWLRQRI  WKH8QLWHG1DWLRQV )$2 SURYLGHV WKHVH
GHILQLWLRQV
$JULFXOWXUDOODQGLV













8VLQJWKLVVHWRI GHILQLWLRQV WKH:RUOG%DQNSURYLGHVWKHIROORZLQJSHUFHQWDJHVRI DJUL
FXOWXUDOODQGIRU9DQXDWX
)URPWR DJULFXOWXUDOODQGUHSUHVHQWHGSHUFHQWRI WKHWRWDOODQGDUHDRI
9DQXDWX PDGHXSRI DUDEOH ODQGSHUFHQW SHUPDQHQWFURSV SHUFHQW DQG
SHUPDQHQWSDVWXUHSHUFHQW
7KLVJLYHVDSLFWXUHRI FXUUHQWODQGXVH EXWGRHVQRWSURYLGHLQGLFDWLRQVRI WRWDODYDLO




%HWZHHQDQG 3DXO4XDQWLQ D)UHQFKVRLO VFLHQWLVWFRQGXFWHGDSHGRORJLFDO
VWXG\RI WKHHQWLUHDUFKLSHODJR IRU256720QRZ,5'D)UHQFKDJHQF\ +LVUHVXOWV




DQGUHODWHG LWPRUHFORVHO\WRDJULFXOWXUDOSRWHQWLDO $QH[DPSOHRI WKLVLVVKRZQ)LJ
















V HVWLPDWHV IRU9DQXDWX DUH UHSURGXFHG LQ7DEOH  (VWLPDWHV IRU(IDWH DUH
LQFOXGHGDQG:RUOG%DQNHVWLPDWHVKDYHDOVREHHQSURYLGHG FRPELQLQJWKHLUFDWHJRULHV
RI DUDEOHODQG DQG SHUPDQHQWFURSV DVKLJKSRWHQWLDOODQG DQGWKHLUFDWHJRU\ SHUPDQHQWSDVWXUH
DVPRGHUDWHSRWHQWLDOODQG
7DEOH  4XDQWLQ6RLOW\SHVE\DUHDNP>SHUFHQWDJH@ 9DQXDWX
,VODQG ORZSRWHQWLDO PRGHUDWHSRWHQWLDO KLJKSRWHQWLDO WRWDO
(IDWH >@ >@ >@ 
9DQXDWX >@ >@ >@ 
:RUOG%DQN QD >@ >@ 
9162   7DEOHD IURP4XDQWLQ :RUOG%DQNGDWDVHWV
4XDQWLQ
VVWXG\UHPDLQVWKHGHILQLWLYHVRLOVVWXG\RI 9DQXDWXEXWLWZRXOGEHEHVWQRWWR




7KHLUYLHZVDUHQRWGRFXPHQWHG EXWLWZLOOEH WKHLU YLHZVZKLFKZLOOLQWKHHQGGHWHUPLQH

ZKDWODQGLVXVHGIRUZKDWSXUSRVH DQGZKDWODQGLVQRWXVHG 1HYHUWKHOHVV 4XDQWLQ
V
HVWLPDWHVZLOOEHXVHGKHUH


















7KHUHKDYHEHHQWKUHHDJULFXOWXUDOFHQVXVHVFRQGXFWHGLQ9DQXDWX LQ LQ DQG
LQ 7DEOH  VKRZVODQGDUHDSHUKRXVHKROGXVHGLQJDUGHQVDQGLQFRFRQXWSODQW
LQJV LQ LQDQGLQ WRWDOQXPEHUVRI KRXVHKROGVLQYROYHGLQVXEVLVWHQFH











<HDU *DUGHQ &RFRQXW &RPELQHG 7RWDO+KROGV NP XWLOLVHG
     
  QD QD  QD
     























7KLVILJXUH WKHQXPEHURI SHRSOHXVLQJWKHVWDQGDUGDUHDIRUOLYHOLKRRG ZLOOIRUPWKHEDVLV
RI WKHFDOFXODWLRQRI FRVWVRI ODQGZLWKGUDZDO 7KHPRVWUHDOLVWLFDVVXPSWLRQLVWKDWWKLV
UHSUHVHQWVRQHDGXOWDQGRQHFKLOG
$QDQRPDO\PXVWEHGHDOWZLWKEHIRUHJRLQJIXUWKHU











D FRVWVRI UHSODFHPHQWRI IRRGDQGVKHOWHUREWDLQHGE\SURGXFWLRQIRUXVH




F FRVWVRI ORVVRI SURGXFWLRQ³ LQDGGLWLRQWRIRRGDQGVKHOWHUUHSODFHPHQWFRVWV SUR
GXFWLRQIRUH[FKDQJHRQWKHVWDQGDUGDUHDLVORVW VRPXVWEHLQFOXGHG
G HQYLURQPHQWDOVHUYLFHFRVWV³ FRVWVRI ORVVRI ELRPDVV ELRGLYHUVLW\DQGRI ODQGGHJUD
GDWLRQ
H VRFLRFXOWXUDOFRVWV³ FRVWVRI ORVVRI VRFLDOHQWLWOHPHQWV FXOWXUDOLGHQWLW\DQGSUDFWLFH
7\SLFDOO\ ZKHQGHYHORSPHQWHFRQRPLVWVPHDVXUHVXEVLVWHQFHRUSURGXFWLRQIRUXVH WKH\
HVWLPDWHRQO\IRRGDQGVKHOWHUFRVWV³ E\LPSXWDWLRQ RURSSRUWXQLW\FRVW 2WKHUFRVWV





L WKHHQYLURQPHQWDOFRVWVRI GHYHORSPHQW³ EXLOGLQJPDWHULDOVVXFKDVEHDFKVDQGV
ODQGVKDSLQJFRVWVDQGLPSRUWDWLRQRI PDWHULDOVDQGXUEDQHQYLURQPHQWDOGHJUDGDWLRQ
GXHWRRYHUFURZGLQJDQGRYHUH[SORLWDWLRQRI QDWXUDOUHVRXUFHV
LL FRVWVRI ODQGXVHLQWHQVLILFDWLRQ³ IHUWLOLVHU KHUELFLGHV LQVHFWLFLGHV KLJK\LHOGVHHGV
DQGSODQWV
LLL DV\PPHWULFLQIRUPDWLRQH[FHSWLQGDERYH³ WKHFRVWVRI ODFNRI NQRZOHGJHRU
LQIRUPDWLRQ
7KURXJKRXWWKHYDOXDWLRQ FDVKYDOXHVDUHJLYHQLQ989 9DQXDWX9DWX WKHQDWLRQDOFXU
UHQF\
)RRGDQGVKHOWHUFRVWUHSODFHPHQW
+RZPXFKIRRGGRSHUVRQV DQDGXOWDQGDFKLOG FRQVXPH" +RZPXFKPDWHULDOIRU
VKHOWHUGRWKH\QHHG"
7KHVWXG\E\(OL]DEHWK'\HRI WKHYLOODJHUVRI :DODUDQR DQDUHDRQ0DOHNXODLVODQG
LVWKHPRVWDXWKRULWDWLYHVRXUFHRQIRRGDQGQXWULHQWLQWDNHVVHHDOVR*DOLSDXGDQG:DOWHU






FURSVRUODSODS ZLWKULSHEDQDQDRUSDZSDZ VRPHWLPHVILQLVKHGZLWKWHDRUFRIIHH 7KH
RWKHUPHDOV OXQFKDQGGLQQHUZHUHHLWKHUIUHVKO\URDVWHGURRWFURSV EDQDQD EUHDGIUXLWRU







$VDW -DQXDU\ H[FKDQJH UDWHV IRU989ZHUH³ $8' 86' &$' *%3
-3<













/LNHZLVH LQPDUNHWV 3RUW9LODDQG/XJDQYLOOHDQGWKHOHVVIRUPDOPDUNHWVRI RWKHULVODQGV
URRWVWDSOHVDUHVROGE\WKHEDVNHW :HLJKWFDQYDU\EHWZHHQGLIIHUHQWURRWV 'U\FRFRQXWV







ZLWKIRRGLWHPVFDUERK\GUDWHV SURWHLQ YHJHWDEOHVHWF FRQYHUWHGXVLQJ'\H
VUHSRUWV
IRU:DODUDQR JHDUHGWRDGDLO\LQWDNHRI EHWZHHQDQGFDORULHV 7KHVHHVWLPDWHV
DUHDOVRLQIRUPHGE\WKHFDORULILFDVVXPSWLRQVLQWKH:RUOG%DQNSRYHUW\OLQHLPSXWDWLRQV
&KHQDQG5DYDOOLRQ LV WKHPRVWUHFHQWUHYLHZ 6DKOLQV  UHSRUWVRQ
KXQWHUJDWKHUHUVWXGLHV DQGSHUVRQDOH[SHULHQFHVKRSSLQJIRUWZRDWWKH3RUW9LOD /X




7DEOH  &RVWVRI RQHZHHN
VIRRGVXSSO\9891RYHPEHU
,WHP UDQJH DYHUDJH FRVW
URRWVWZREDVNHWV   
GU\FRFRQXWWZREXQGOHV   
JUHHQFRFRQXW   
LVODQGFDEEDJHWZREXQGOHV   
FXFXPEHU   
SXPSNLQWLSVEXQGOH   
ODUJHIUXLW   
VPDOOIUXLW   
VHDIRRG   
ODSODSOHDI EXQGOH   





RQ1RYHPEHU  7KLVZDVD)ULGD\ WKHVHFRQGEXVLHVWGD\DIWHU6DWXUGD\ *UHHQ





























,QDQXUEDQVHWWLQJDQG LQVRPHUXUDO VHWWLQJV LW LV OLNHO\ WKDWQRQWUDGLWLRQDOPDWHULDOV
ZRXOGEHXVHGIRUVKHOWHUFRQVWUXFWLRQ










,QYLHZRI WKHVHGLIILFXOWLHV DYHU\FRQVHUYDWLYHHVWLPDWHRI VKHOWHUFRVWVLVPDGH
6HFRQGKDQGURRILQJLURQWRFRYHUDQDUHDRI QLQHVTXDUHPHWUHVZRXOGFRVWDSSUR[LPDWHO\




ZRXOGEHQHHGHGWRFRYHUQLQHVTXDUHPHWUHV 0DWVKDYHDOLIHRI WZR\HDUVDWOHDVW VRWKH
FRVWLQJLV















YLOODJHV 5HQWLVFKDUJHGGRZQWREHGOHYHO³ LI \RXFDQ
WDIIRUGDKRXVH RUDURRP \RX
FDQUHQWDEHG0HFDUWQH\
&R[HWDO  UHSRUWHGWKDWIDPLOLHVRIWHQSDLGKDOI WKHLUZHHNO\LQFRPHLQUHQW
ZKLFKDWDGDLO\ZDJHRI 989RUDZHHNO\ZDJHRI 989 DVVXPLQJUDWHVDWWKH
9DQXDWXPLQLPXPZDJHUDWHLV989





2QWKDWHYLGHQFH UHQWDOFRVWVIRUDIDPLO\ ZRXOGEHHVWLPDWHGDW989ZHHNO\ $V






/RVVRI SURGXFWLRQFRVWV³ WKHFRVWRI ORVVRI SURGXFWLRQIRUH[FKDQJHRQWKHVWDQ
GDUGDUHD
$WILUVWVLJKW WKLVZRXOGVHHPWREHGRXEOHFRXQWLQJ DVIRRGDQGVKHOWHUFRVWVKDYHDOUHDG\






WKDQSHU FHQWRI  UXUDO KRXVHKROGVZHUH LQYROYHG LQ FRFRQXW NDYDRUEHHI SURGXF
WLRQ
7RVLPSOLI\WKLVFDOFXODWLRQDQHVWLPDWHRI EHHI SURGXFWLRQ DWJUDPVSHUZHHN ZLOO
EHXVHG DVPHDWLVVROGLQVXSHUPDUNHWV DQGSULFHVFDQEHYHULILHG 7KDWJUDPVSHU
6HHFKDSWHU   IRUGHWDLOV

ZHHN LVNLORJUDPVSHU\HDU RUNLORJUDPVRYHU WHQ\HDUV ,I FDWWOHSURGXFWLRQLV
DVVXPHGWREHRQHXQLWVD\DEXOORFN KHOGRYHUWHQ\HDUV NLORJUDPVRI PHDWLVDQ
XQGHUHVWLPDWH 0DQ\YHDOHUV³ \RXQJFDWWOH³ DUHRYHUNLORJUDPVGUHVVHGZHLJKW
ZKHQVODXJKWHUHG






























0DOHNXOD WRWKHQRUWKRI (IDWH 7KHDUHDVLQTXHVWLRQZHUHNP RQ(UURPDQJRDQG
NP RQ0DOHNXOD &RQWLQJHQW9DOXDWLRQWHVWVZLOOLQJQHVVWRSD\LQLWVVXEMHFWJURXS WR
SUHVHUYHDQDUHDRI ZLOGHUQHVV RURI HQYLURQPHQWDOVLJQLILFDQFH
%ULHIO\ WKHPHWKRGRORJ\SURPSWVVXEMHFWVWRQDPHDQDPRXQWWKH\ZRXOGEHSUHSDUHGWR
6HHZZZPODFRPDXIRUOLYHZHLJKWLQIRUPDWLRQ









$XVWUDOLDQYLVLWRUV DUH RQ DYHUDJH ZLOOLQJWRPDNHDRQFHRII SD\PHQWRI

















 $SSHQGL[% VKRZWKDWIRUPDQ\OHDVHVRQ(SLQRSUHPLXPZDVSDLG DQGDQQXDO
UHQWZDVDVORZDV$8'SHUKHFWDUH
,QYLHZRI WKHFRQVLVWHQWDQGODUJHVFDOHXQGHUSD\PHQWRQFRPPHUFLDOOHDVHV WKH&RQWLQ
JHQW9DOXDWLRQ0HWKRGRORJ\YDOXHRI $8'SHUKHFWDUH KDVEHHQDGRSWHG 7RFRQYHUW
WR989 DW$8' 989 WKHYDOXHEHFRPHV989 5HPHPEHULQJRXUVWDQ
GDUG DUHD LV KHFWDUHV 989SHUDQQXPLV WKHYDOXDWLRQRI  WKHELRPDVVDQG
ELRGLYHUVLW\YDOXHRI WKHVWDQGDUGDUHD RU989SHUZHHN
7KH$JULFXOWXUDOFHQVXVVKRZHGWKDWXVHRI IHUWLOLVHUDQGSHVWLFLGHVZDVPLQLPDO










GLWLRQDORZQHU WKHLUDLPLVWRJHWWKHLUKDQGVRQWKHPRQH\ SRVWKDVWH EHIRUHRWKHUFODLPDQWVFDQFKDOOHQJHWKH
MXGJHPHQW 6XFKFKDOOHQJHVUHVXOWLQWKHSD\PHQWVEHLQJKHOGLQWUXVWE\WKH0LQLVWHURI /DQGV XQWLOVXFKWLPHDV
WKHWUDGLWLRQDORZQHUVKLSGLVSXWHLVVHWWOHG 2YHUWLPHWKLVSURFHGXUHDPRXQWHGWRDJXDUDQWHHWKDWQRWUDGLWLRQDO


















WLW\ DODQJXDJHDQGRWKHUPHDQVRI DFFHVVWRFXOWXUDOSUDFWLFHV 7KHFORVHVWWRZKLFKWKH
OLWHUDWHZRUOGFRPHVLVWKURXJKDFRPELQDWLRQRI HGXFDWLRQDQGLQKHULWDQFH $FDGHPLF
VXFFHVVRSHQVSRVVLELOLWLHVRI VRFLDOHQWLWOHPHQWVDQGFXOWXUDOLGHQWLW\DVZHOODVHPSOR\
PHQWSURVSHFWV WKURXJKOHDUQLQJWKHPDMRUV\PEROLFV\VWHPV OLWHUDF\DQGQXPHUDF\ DQG
DGGLWLRQDO VSHFLDOLVDWLRQV ,QKHULWDQFHHQDEOHV ODQGDQGSRVVHVVLRQV WREHSDVVHGRQ WR
IDPLO\PHPEHUVRUFKRVHQLQKHULWRUV
,Q9DQXDWX VLQFH VFKRROIHHVDUHEHLQJSURJUHVVLYHO\DEROLVKHG DWWKHSULPDU\OHYHO
DV WKH UHVXOWRI D 
GHDO




)RURXUVDPSOHKRXVHKROG WKHFKLOGLVRI SULPDU\VFKRRODJH VRWKDWLVWKHFRVWRI HGX
FDWLRQDOHQWLWOHPHQW ,WVKRXOGEHERUQHLQPLQGWKDWWKHUHDOFRVWVRI HQWLWOHPHQWZRXOG





















LVRQH &R[HW DO   LQWKHLUVWXG\RI \RXQJSHRSOHOLYLQJDQGZRUNLQJLQLQIRUPDO
VHWWOHPHQWV LQIRUPXVWKDWWKH\RXQJSHRSOHWKH\LQWHUYLHZHGRIWHQUHSRUWHGUHFHLYLQJOHVV





KRRG ZDV989PRQWKO\9DQXDWX1DWLRQDO6WDWLVWLFV2IILFHE  7KLVYDOXH


















ZDJHE\SHUFHQW DQGPRUHWKDQGRXEOHWKHHVWLPDWHRI RZQDFFRXQWSURGXFWLRQ ,I
RWKHUH[WHUQDOLWLHVDUHFRQVLGHUHG WKHGLVSDULW\LVKHLJKWHQHG
7KLVPLVPDWFK RI LWVHOI JLYHVSDXVHWRWKRVHZKRZRXOGUHO\RQHVWLPDWHVRI RZQDFFRXQW
SURGXFWLRQ RUPLQLPXPZDJHILJXUHVDVEHLQJUHDVRQDEOHDSSUR[LPDWLRQVRI ZKDWFRQ






)XUWKHUPRUH LI WKLVDSSDUHQWXQGHUYDOXDWLRQRI VXEVLVWHQFHSOXVOLYHOLKRRGVSHUPHDWHV
PHDVXUHVRI SRYHUW\,QWHUQDWLRQDO3RYHUW\/LQHV PHDVXUHVRI GHYHORSPHQW+XPDQ'H




















































7DEOH  VKRZVFXUUHQWDJULFXOWXUDOODQGXVH DVSUHVHQWHGLQWKH$JULFXOWXUDO&HQVXV
IRU9DQXDWX IRUWKHSURYLQFHVRI 6DQPD7KHLVODQGVRI 6DQWRDQG0DORDQG6KHID(IDWH
(SLDQGWKH6KHSKHUG,VODQGVDQGIRU(IDWHLVODQG








DUHDLVNP RUSHUFHQWRI 6KHIDDJULFXOWXUDOODQGNP VRWKHYDOXHSURYLGHG
UHSUHVHQWVSHUFHQWRI 6KHIDODQGLQFXUUHQWXVH
&XUUHQWDJULFXOWXUDOODQGQHHGVIRU9DQXDWXLVQRWLQDFFRUGZLWKWKH)$2 ILJXUH ZKLFKZRXOGEHNP
SHUFHQWRI WRWDOODQGDUHDRI NP ,QWKLVVWXG\ ZHKDYHFKRVHQWRDFFHSWWKHFHQVXVQXPEHUV









3RUWHU 1L[RQDQG2WWR 0LOHQD6WHIDQRYDSHUV FRPP  FRRUGLQDWRURI
WKHSURMHFW FRQILUPHGE\HPDLOWKDWPDQ\GLIILFXOWLHVZHUHHQFRXQWHUHGDQGQHHGHGWREH
RYHUFRPHLQRUGHUWRDUULYHDWDUHDVRQDEO\DFFXUDWHHVWLPDWHIRU(IDWHODQGGHDOLQJV 6LQFH







GRFXPHQWV LQ DOO FDVHV DQGKHU HVWLPDWH FDQEH WUXVWHG 6LQFH WKDW VWXG\ RWKHUVKDYH
UHYLVHGXSZDUGWKHTXDQWLW\RI ORVWDJULFXOWXUDOODQG
%\ WKH\HDURI WKH1DWLRQDO/DQG6XPPLW DSHUFHQWDJHEHWZHHQSHUFHQWDQG
SHUFHQWKDGFXUUHQF\ ZLWKRSLQLRQVWURQJO\IDYRXULQJWKHLGHDWKDWWKHFRDVWOLQHRI (IDWH
ZDVSHUFHQW LQH[SDWULDWH OHDVHKROG 6ODWWHU 5XVVHOO1DUL WKH WKHQ'LUHFWRU
*HQHUDORI  WKH'HSDUWPHQWRI /DQGVZKRVXSSRUWHG6ODWWHU
V ILJXUH LV TXRWHG 6\GQH\
0RUQLQJ+HUDOG 6HSWHPEHU DVJLYLQJHVWLPDWHVRI OHDVLQJRI DJULFXOWXUDOODQGRQ
6DQWREHLQJLQWKHRUGHURI SHUFHQWRI DJULFXOWXUDOODQG
,Q2FWREHU  WKH'HSDUWPHQWRI /DQGVUHOHDVHGWZRPDSVRI ODQGOHDVLQJRQ(IDWH
WR WKH -DVWLV%ORQJ(YULZDQ3URMHFWDQG WKHVHZHUH IRUZDUGHG WR WKHDXWKRUE\0LOHQD
6WHIDQRYD E\HPDLORQ2FWREHU  2QHPDSVKRZVUHJLVWHUHGOHDVHVRQ(IDWHZLWK
GDUNHUJUHHQEHLQJOHDVHDUHDV)LJXUH  WKHRWKHUOHDVHGODQGDVDW0D\ ZLWKUHG
VKRZLQJOHDVHGDUHDV)LJXUH  7KHUHDUHVRPHGLVFUHSDQFLHVEHWZHHQWKHWZR 7KH
JUHHQDUHDRI WKHVHFRQGPDS ZKLFKVKRZVWKH(IDWH/DQG0DQDJHPHQW$UHD LVDQDUHD








D 7RWDODUHDRI (IDWH VTXDUHPHWUHV














$OWKRXJKWKHWRWDOODQGDUHDRI (IDWHLVNP WKHDUHDRI JRRGDJULFXOWXUDOODQGLGHQWL






















RI ODQGZLWKGUDZDO EHVWFDVH PRGHUDWH DQGZRUVWFDVHDUHH[DPLQHG












IRUREYLRXVUHDVRQV 7KLV]RQHJHQHUDOO\IDOOVZLWKLQWKHDUHDVRI JRRGSRWHQWLDO VKRZQ
SUHYLRXVO\)LJXUH  S 
,QHDFKFDVH WKHDYDLODEOHODQGLVWKHQHWDYDLODEOHODQGDIWHUODQGLQFXUUHQWXVHKDVEHHQ
VXEWUDFWHG
7DEOH  $JULFXOWXUDOODQGZLWKGUDZDODQGDYDLODEOHODQGDW 
DQG 6DQPD3URYLQFH
ODQGNP    
ZLWKGUDZQ   
UHPDLQLQJOHVVFXUUHQWXVH   
9162  9162 D
7DEOH  $JULFXOWXUDOODQGZLWKGUDZDODQGDYDLODEOHODQGDW 
DQG (IDWH
ODQGNP    
ZLWKGUDZQ   
UHPDLQLQJOHVVFXUUHQWXVH   
9162  9162 D
 2SWLPDOODQGXVHSURMHFWLRQVVHULHV
7KHVHULHVRI WDEOHVSUHVHQWHGEHORZVXPPDULVHFDOFXODWLRQVZKLFKFDQEHIRXQGLQ$S
SHQGL[ % ZKLFKSUHVHQWVWKHIXOOVHWRI ZRUNLQJV
'HIDXOWSURMHFWLRQV
)LUVW WKHGHIDXOWSURMHFWLRQVDUHSUHVHQWHG ZKHUHODQGZLWKGUDZDOVDUHLJQRUHG ,QWKLV
SURMHFWLRQWKH3DUHWR \HDUV³ WKH\HDURI RSWLPDOODQGGLVWULEXWLRQ³ DUHVKRZQIRU(IDWH
6KHIDDQG6DQPDSURYLQFHVDQGUXUDO9DQXDWX XVLQJWKHVWDQGDUGDUHDRI KHFWDUHVSHU
KRXVHKROG DQGDVVXPLQJDQDQQXDOSRSXODWLRQJURZWKUDWHRI SHUFHQW 7KHDFWXDO
UDWHVUHFRUGHGLQWKH3RSXODWLRQDQG+RXVLQJ&HQVXVDUHJLYHQLQSDUHQWKHVLV IRU
FRPSDULVRQ 7DEOH  VKRZVWKHUHVXOWV
,QWKHGHIDXOWSURMHFWLRQV 3DUHWR\HDUV³ WKH\HDURI RSWLPDOODQGGLVWULEXWLRQ³ ZRXOG






7DEOH  'HIDXOWSURMHFWLRQ 5XUDO9DQXDWX 6KHIDDQG6DQPD3URYLQFHVDQG
(IDWH
$UHD FXUUHQWO\LQ ODQGDYDLODEOH SRS 3DUHWR\HDU
XVHNP NP LQFUHDVHSD
(IDWH    
6KHID    
6DQPD    





$VQRWHGDERYHLQ7DEOH  RQFXUUHQWUDWHVRI SRSXODWLRQJURZWK UXUDO9DQXDWXKDVXQWLO
WKH\HDUWRUHDFKWKHWLSSLQJSRLQWRI RSWLPDOODQGGLVWULEXWLRQ³ WKH3DUHWR\HDU ,I
ZHPRGLI\WKHDYDLODEOHODQGNPE\VXEWUDFWLQJWKHODQGZLWKGUDZQ ZHFDQJHWD
PHDVXUHRI WKHLPSDFW










$UHD DYDLO SRS 3DUHWRRQH 3DUHWRWZR
NP  LQFUHDVHSD GHIDXOW EHVWFDVH
6DQPD    
6KHID    








DQGSHUFHQWRQ(IDWH 7KHVHDUHDERYHWKHKLJKHVWHVWLPDWHVRI ODQGZLWKGUDZDOV WKDW
RI WKHIRUPHU'LUHFWRU*HQHUDORI /DQGV 5XVVHOO1DUL E\DERXWILYHSHUFHQWLQERWKWKH







$UHD DYDLO LQFUHDVHSD 3DUHWRRQH 3DUHWRWZR
NP  GHIDXOW ZRUVWFDVH
6DQPD    
6KHID    
5XUDO9DQXDWX    
)RUERWK6DQPDSURYLQFHDQGUXUDO9DQXDWXWKHUHLVDOHVVWKDQSHUFHQWUHGXFWLRQLQ
WLPHWR3DUHWR\HDU ZKLFKGRHVQRWSUHVHQWDQ LPPHGLDWH WKUHDW +RZHYHU WKH6DQPD














$VPHQWLRQHG WKHSUREOHPV LQ6KHIDSURYLQFHDUHQRWFRQILQHGWR(IDWH KRZHYHU WKH
SUREOHPDWLF OHYHORI  OHDVHKROGRQ(SL ODFNV WKHH[WUDGLPHQVLRQRI DQH[WHQVLYHXUEDQ
SRSXODWLRQWKHSRSXODWLRQRI 3RUW9LODDOVRUHOLDQW PRUHRUOHVV RQWKHDJULFXOWXUDOSUR
GXFWLRQRI (IDWHIRUIRRG
6HFWRUVRI WKHXUEDQSRSXODWLRQDUHKHDYLO\UHOLDQWRQWKHPDUNHW KDYLQJQRJDUGHQV 2WK
HUVDUHPDUJLQDOO\UHOLDQW ,QWRWKHIXWXUH WKHUHLVXQOLNHO\WREHPRUHODQGDYDLODEOHIRU
WKHXUEDQDQGSHULXUEDQKRXVHKROGVWRDFFHVVIRUJDUGHQV WKXVODQGLQWHQVLILFDWLRQVHHPV





,Q WKHPRGHUDWH VFHQDULR 3DUHWR\HDUZDVSDVVHG LQ 7KH UHYHUVHSURMHFWLRQKDV




7DEOH  3DUHWR\HDUXQGHUWKUHHVFHQDULRV (IDWH
$UHD DYDLO GHIDXOW EHVW PRG ZRUVW
NP 
(IDWH ZRUVW    
,QWKHZRUVWFDVHVFHQDULR WKH3DUHWR\HDUSDVVHGLQ
7KHOHYHORI ODQGZLWKGUDZDOXQGHUWKHZRUVWFDVHVFHQDULRLQGLFDWHVDVLWXDWLRQZKHUHWKH








RQ(IDWHLQSDUWLFXODU EXWDOVRWKHZKROHRI 6KHIDSURYLQFH KDVSURGXFHGDVLWXDWLRQ




,I WKHXUEDQSRSXODWLRQLVDGGHGWRWKHPL[ WKHVLWXDWLRQZRUVHQV 7KHUHDUHPRUH
WKDQKRXVHKROGVLQ3RUW9LODDQGKRXVHKROGVRQ(IDWH9DQXDWX1DWLRQDO
6WDWLVWLFV2IILFHE  ,I WKH\DUHDOOGHSHQGHQWRQWKHIRRGUHVRXUFHVSURYLGHG
IURPODQGZKLFKKDVDFDUU\LQJFDSDFLW\RI KRXVHKROGV WKHQIRRGVHFXULW\LVLQ
SHULO




PHDVXUHRI ODQGXVHLVGHULYHGIURPWKHSURMHFWLRQVRI SRSXODWLRQLQFUHDVH E\PHDQVRI
DOORFDWLQJDVWDQGDUGDUHDRI ODQGSHUKRXVHKROG 7KHSURMHFWLRQVWKXVKDYHWKHLQKHUHQW
OLPLWDWLRQRI EHLQJGHULYDWLYH







:HKDYHKHOGRQHYDOXHWREHFRQVWDQW³ WKHIDUPLQJV\VWHP 7KLVLVXQUHDOLVWLF ,WKDV
EHHQDVVXPHGWKDWRXUVWDQGDUGDUHD³ KHFWDUHV³ SURYLGHVDVXVWDLQDEOHOLYHOLKRRG
6XFKPD\QRWEHWKHFDVH $OOWKHVHDUHVHOILPSRVHGOLPLWDWLRQVEXWWKHUHDUHRWKHUVZKLFK









REYLRXVO\LQWKHDGRSWLRQRI LQWURGXFHGFURSV³PDQLRF VZHHWSRWDWRDQGSDSD\D³ DUH
SULPHH[DPSOHV 7UHHVDQGIUXLWVKDYHDOVREHHQZLGHO\DQGVXFFHVVIXOO\DGRSWHG PDQJR



























VSRQVHVWRVRLOGHJUDGDWLRQ /LWWOHXVHKDGEHHQPDGHRI SDVVLYHPHDVXUHV VXFKDVFRYHULQJ
RI JDUGHQVZLWKSODVWLFVKHHWVWRSURWHFWVRLOVDQGFURSVIURPUDLQGDPDJHSHUFHQWRI
DOOUHVSRQGHQWV RURI WKHPRUHFKDUDFWHULVWLFPHDVXUHVRI LQWHQVLW\ XVHRI IHUWLOLVHU
SHUFHQWRUSHVWLFLGHVSHUFHQW +RZHYHUDOPRVWSHUFHQWRI UHVSRQGHQWVFODLPHG
%RXUNH  6WUHHW %D\OLVV6PLWKDQG6DKOLQVDOOZDUQRI WKHGDQJHUVRI FDOFX
ODWLRQVRI ODQGXVHLQWHQVLW\RUODQGQHHGVZKLFKDVVXPHVWDWLFIDUPLQJV\VWHPV
,QDQHDUO\WURSLFDODJULFXOWXUHJXLGH0DF0LOODQ WKHUHLVDSODWHZLWKVHOHFWHGWURSLFDO

















 LVKLVWRULFDO ,W LVZLGHO\XVHG LQVWXGLHVRI $XVWUDOLDQDJULFXOWXUH 1HOVRQHWDO


















,Q9DQXDWX DV IDU DV WKHHYLGHQFHVKRZV KXPDQKDELWDWLRQEHJDQ\HDUVDJR ,W
EHJDQZLWKWKHSHRSOHDQGFXOWXUHNQRZQWRDUFKDHRORJ\DV/DSLWD 5HFHQWILQGVRI DQ
H[WHQVLYHEXULDO VLWH DW7HRXPD MXVWRXWVLGH3RUW9LOD UHSUHVHQW DEUHDNWKURXJK LQ WKH
ERG\RI NQRZOHGJHRI WKH/DSLWDFXOWXUDOFRPSOH[ DVVNHOHWDOUHPDLQVZHUHUDUHEHIRUHKDQG
%HGIRUG6SULJJVDQG5HJHQYDQX %HQWOH\ %XFNOH\DQG6SULJJV
:KLOHLWLVRI JUHDWPRPHQWWRDUFKDHRORJLVWVIURPZKHQFHWKH/DSLWDFDPH IRUWKLVGLV
FXVVLRQWKHRULJLQVLWHLVRI OLWWOHFRQFHUQ :KDWLVRI JUHDWHUVLJQLILFDQFHLVWKDWWKH\GLG
QRWFRPHHPSW\KDQGHG 7KH\EURXJKWZLWKWKHPWKHLUPHDQVRI VXEVLVWHQFH³ WKHLU
URRWFURSV WKHLUEDQDQDDQGSODQWDLQSODQWVDQGWKHLUFRPPHQVDODQLPDOV³ SLJV GRJV
FKLFNHQVDQGWZRUDWVSHFLHVDWOHDVW0DWLVRR6PLWKDQG5RELQV
7KHDUULYDORI WKH/DSLWD DQGWKHLUIORUDDQGIDXQD LQWURGXFHGDSHULRGRI UDSLGHFRORJLFDO
DGMXVWPHQW DWWKHHQGRI ZKLFKDQXPEHURI LQGLJHQRXVVSHFLHVZHUHUHJLRQDOO\H[WLQFW








%LUGV DORQJZLWK IUXLWEDWV DQGRWKHUEDWV DUH WKHPDLQ HQGRWKHUPLF ZDUPEORRGHG




7KH7HRXPDVLWH LQFRPPRQZLWKDOO/DSLWDVLWHV VKRZVKHDY\H[SORLWDWLRQRI PROOXVFV
DQGRWKHUOLWWRUDOGZHOOLQJIDXQD 6SULJJV QRWHVWKDWPRVW/DSLWDRFFXSD


















7KDWVDLG ZHFDQWXUQWRWKHTXHVWLRQRI FXUUHQWFRQFHUQ *LYHQWKDWZHFDQQRWXQGRWKH
LPSDFWRI WKHLQLWLDOVHWWOHPHQW KRZVXVWDLQDEOHKDVWKHELRGLYHUVLW\UHJLPHZKLFKUHSODFHG
WKHRULJLQDOELRWDEHHQ"











5HPRWH2FHDQLD 'ULYHQE\WKHDQRPDORXVLQVWDQFHVRI 3RO\QHVLDQRXWOLHUV UHVHDUFKHUV
KDYHEHJXQWRTXHVWLRQWKHQRWLRQRI DVLQJOHSRLQWRI GHSDUWXUH 0DWLVRR6PLWK












QRWDEOHH[FHSWLRQV LQFOXGLQJWKHFROODSVHRI SRSXODWLRQVRQ5DSDQXLDQG3LWFDLUQ EXW





WRWKH$PHULFDV 'XULQJWKHSHULRG DVHTXLOLEULXPZDVUHDFKHG WKHUHZHUHFRQVLGHUDEOH





,QWKH6KHSKHUG,VODQGVVHH)LJXUH $ WKHUHLVRUDOKLVWRU\RI DKXJHYROFDQLFHUXSWLRQ
RI WKH.XZDHYROFDQR ZKLFKFUHDWHGWKHLVODQGRI 7RQJRD IRUPHUO\SDUWRI (SL,VODQG
+RIIPDQ 7KLVRUDOWUDGLWLRQLVLQDFFRUGZLWKDQXPEHURI VFLHQWLILFVWXGLHVZKLFK
LQGLFDWHWKDWWKH.XZDHHUXSWLRQ LQWHUPVRI VXOSKDWHGHSRVLWLRQ³ DVK LQRWKHUZRUGV
³ ZDVWKHODUJHVWYROFDQLFHYHQWRI WKHODVW\HDUV DQGWKDWLWZDV EHIRUHWKHHUXS







,I FDWDFO\VPLFQDWXUDOGLVDVWHUVZHUHDEOHWREHZLWKVWRRG ZKDWRI KXPDQLQGXFHGHYHQWV"
2XUVHFRQGH[DPSOH LV OHVVGUDPDWLF EXWRI PRUHKLVWRULFDOVLJQLILFDQFHWRWKHKXPDQ
KLVWRU\RI FHQWUDO9DQXDWXVHHDOVRS  2UDOKLVWRU\LQFHQWUDO9DQXDWXWHOOVRI WKH
FRQTXHVWRI (IDWHDQGLWVRIIVKRUHLVODQGVE\D3RO\QHVLDQFKLHI SHUKDSVNQRZQDV5RL
















DFRQIXVLRQRI DWLWOH5RL0DWDZLWKDQLQGLYLGXDO³ WKXV WKHFKLHIO\ WLWOHZDVSDVVHG
WKURXJKWKHJHQHUDWLRQVXQWLOVRPH\HDUVDJRZKHQWKHWKHQKROGHURI WKHWLWOHGLHG
7KHUHDUHPDQ\WUDQVODWLRQV EXWFODQVHHPVWKHPRVWOLNHO\




DQGQRDSSURSULDWHVXFFHVVRUFDPHIRUZDUG:LOVRQ %DOODUGDQG.DORWLWL  9DQXDWX
.DOMRUDO6HQWD
$OWKRXJKVRPHRI WKHFXOWXUDODVSHFWVRI WKHLQYDVLRQSHUVLVW WKHVXEVLVWHQFHJDUGHQLQJ
UHJLPHRQ(IDWHKDVQRQRWLFHDEOH3RO\QHVLDQLQIOXHQFH³ WKHUHLVQRWUDGLWLRQRI SLWIHU












LL DEDQGRQPHQW VRPHWLPHVIRUKXQGUHGVRI \HDUV
LLL VHWWOHPHQW PRYLQJLQODQG ZLWKPXFKOHVVHQYLURQPHQWDOLPSDFW
7KHUHDUH LQDQXPEHURI RUDOWUDGLWLRQV VWRULHVRI GLVSODFHPHQWRI SUHYLRXVLQKDELWDQWV
E\WKHFXUUHQW LQFXPEHQWV 6XDV  IRUH[DPSOH RXWOLQHVWKH 
7DOX7XHL

WUDGLWLRQRI GLVSODFHPHQWRQ$PEDHLVODQGVHH)LJXUH $ 7KHUHLVDSRVVLELOLW\KHUHWKDW
WKHRUDOWUDGLWLRQDFFRUGVZLWKWKHREVHUYHGDUFKDHRORJ\ DQGWKDWLWGHVFULEHVWZRVHSDUDWH
SKDVHVRI VHWWOHPHQW :HDZDLWIXUWKHUHYLGHQFH
7RVXPPDULVH LQKDELWDWLRQ LQ9DQXDWXEHJDQZLWKFRQVLGHUDEOHHQYLURQPHQWDO LPSDFW









8QIRUWXQDWHO\ ZHKDYHOLWWOHRUQRLGHDRI WKHSRSXODWLRQDWFRQWDFW DQG IURPWKDWSRLQW
WKLQJVJRWZRUVH 'HSRSXODWLRQ WKURXJKLQWURGXFHGGLVHDVHV DOWHUHGVHWWOHPHQWSDWWHUQV
DQGDEGXFWLRQVIRURYHUVHDVODERXUKDSSHQHGDWVRPHOHYHO EXWWKDWOHYHOLVDOVRXQNQRZQ





















QXPEHURI HDUO\HVWLPDWHV EXWE\ MXVWIROORZLQJWKHIRUPDWLRQRI WKH&RQGRPLQLXP
HVWLPDWHVZHUHPXFKORZHU DWDURXQG0F$UWKXUDQG<D[OH\  :HDUH
OHIWZLWKDFRQXQGUXP ,I WKHSUHFRQWDFWSRSXODWLRQH[FHHGHGWKHQVXVWDLQDELOLW\









KDYHOHGWRDGLVLQWHQVLILFDWLRQRI DJULFXOWXUH 6SULJJV DOVRGRFXPHQWVKLJKHU
OHYHOVRI DJULFXOWXUDOLQWHQVLW\LQWKHDUFKDHRORJLFDOUHFRUG &DXVDOHIIHFWVLQVXFKDJULFXO
WXUDOGLVLQWHQVLILFDWLRQDUHGLIILFXOWWRSURYH RQHZD\RUWKHRWKHU EHFDXVHRI WKHLQWHUIHU
HQFHRI WKHFRORQLDOSHULRG )URPWKHEHJLQQLQJRI FHQVXVWDNLQJLQ WKHSRSXODWLRQ




YHLORYHUZKDWZHQWEHIRUH ,WLVDQLPSHQHWUDEOHEDUULHUWRDYLHZRI KRZOLIHZHQWRQ ERWK
IRUUHVHDUFKHUVDQGIRUWKHLQGLJHQRXV0HODQHVLDQV $ ZD\RI OLIH³ WKH0HODQHVLDQZD\³
ZKHUHDOODVSHFWVRI OLYHOLKRRG FXOWXUH DODQJXDJHDQGVRFLDORUJDQLVDWLRQZHUHLQWHJUDWHG
E\DVHQVHRI SODFHLQWRDODUJHQXPEHURI KRPRJHQRXVVRFLHWLHV PHWDQGZDVVZHSWDVLGH
E\DQRWKHU 7KLVQHZZD\RI OLIHKDGORQJDEDQGRQHGDQLQWHJUDWHGDQGJHRJUDSKLFDOO\
ERXQGZD\RI OLIHIRUDVHWRI GHFRXSOHGV\VWHPV XQERXQGE\WLPHRUSODFH 7KHFRORQLDO
*RGZDVDJRGZLWKRXWSODFH WKHFRORQLDOOLYHOLKRRGZDVDOLYHOLKRRGEDVHGRQV\PEROLF
H[FKDQJHFDVK &RORQLDOHGXFDWLRQZDVEDVHGRQLQVWUXFWLRQLQWZRV\PEROLFV\VWHPV
³ UHDGLQJ ZULWLQJOLWHUDF\DQGDULWKPHWLFQXPHUDF\ &RORQLDOVRFLDORUJDQLVDWLRQZDV
EDVHG QRWRQNLQVKLSDQGUHFLSURFLW\ EXWRQVRFLDOFODVVDQGVWUDWLILFDWLRQ 6RFLDOFRQWURO
FDPHQRWIURPULJKWVRI DFTXLUHGSUHVWLJHWKURXJKJLIWLQJ EXWE\PLOLWDU\PLJKW %HORQJLQJ
ZDVFRQVWUXFWHGE\DUELWUDU\OLQHVGUDZQRQPDSV³ WKLVLVWKH1HZ+HEULGHV WKLVLVWKH
6RORPRQV WKLVLV$XVWUDOLD %URRNILHOGD
$URXQG \HDUV ODWHU WKHPLOLWDU\PLJKWZDVZLWKGUDZQ DQG WKH FRORQLDO FRQIHFWLRQ
NQRZQDVWKH&RQGRPLQLXPRI WKH1HZ+HEULGHVEHFDPHWKHSRVWFRORQLDOFRQIHFWLRQ
NQRZQDVWKH5HSXEOLFRI 9DQXDWX SHRSOHGE\DSRSXODWLRQWU\LQJWRUHFRQFLOHWZRZD\V
RI OLIH WKHWULEDODQGWKHPRGHUQ-DPHV 'RXEWOHVVWKHUHZHUHPDQ\DUHDVRI WKH
FRXQWU\ DQGPDQ\LVODQGV ZKHUHWKHFRORQLDOLQIOXHQFHZDVIHOWRQO\DOLWWOH EXWPRUHWKDQ















)LJXUH  7LNRSLD ZZZMDQHVRFHDQLDFRP -XQH
7KHLVODQGRI 7LNRSLDLVSDUWRI WKH5HSXEOLFRI WKH6RORPRQ,VODQGV EXWLVUHPRWHDQG
URXJKO\HTXLGLVWDQWWRWKH(DVW6RXWK(DVWIURPWKH6RORPRQVLVODQGRI 9DQLNRUR DQG
1RUWK(DVWIURP9DQXD/DYDLQWKH%DQNVJURXSRI 9DQXDWX ,QWKHPDS 7LNRSLDDSSHDUV
LQWKHUHGFLUFOHDWWKHERWWRPULJKW
7KHLVODQGLWVHOI LVDKLJKLVODQG VRPHNLORPHWUHVIURP(DVWWR:HVW DQGNLORPHWUHV
1RUWKWR6RXWKDWLWVZLGHVWSRLQW 7KHUHLVDQDOPRVWFLUFXODUODJRRQ LQVLGHWKHVORSHV
RI DF\OLQGULFDOFUDWHU DQGDSODLQRUUDLVHGFRUDOVKHOI ZKLFKH[WHQGVWRWKH:HVWDERXWD
NLORPHWUH











LWVLVRODWLRQ WKHFRORQLVDWLRQRI WKH6RORPRQVDQGODWHURI WKH1HZ+HEULGHVPHDQWOLWWOHWR













































































RI WKHDXWRFKWKRQRXV1JD5DYHQJDDQGWKHGULYLQJRII WRH[LOHRI WKH1JD)DHDE\WKH1JD
$ULNL WKHFXUUHQWLQKDELWDQWV)LUWK %RWKHYHQWVFRLQFLGHZLWKWKHFORVXUHRI WKHODNH
E\WKH5DYHQJDWRPEROR DQLQGLFDWLRQRI DVHYHUHFKDQJHLQWKHQDWXUDOHQYLURQPHQW
.LUFKDQG<HQDOVRIRXQGHYLGHQFHRI GHOLEHUDWHLQILOOLQJEHKLQGWKHWRPERORWRVWDELOLVHLW
RI WUHHSODQWLQJWRVWDELOLVHWKHFRDVWDOGXQHVDQGRI GHOLEHUDWHHQFRXUDJHPHQWRI FROOXYLDO
IORZVWRHQULFKORZODQGJDUGHQDUHDV ,QDGGLWLRQ VRLOHQULFKPHQWPHDVXUHVFKDUFRDODQG
KXPDQIDHFDOGHSRVLWLRQDPRQJRWKHUVZHUHXQGHUWDNHQRQWKHZHVWHUQVKHOI 7KH7LNRSLD






















:LWKWKHH[FHSWLRQRI WKHILUVWLWHPRQWKHOLVW WKHVHPHDVXUHVDUHRQJRLQJ QRWHPHUJHQF\





V DFFRXQWRI WKHQHDUIDPLQHEURXJKWRQE\F\FORQHV LQ
DQGVKRZVWKHVHPHDVXUHV ZKHUHDOOIRRGZKLFKFRXOGEHVWRUHGZDVSURFHVVHG
DQGSODFHGLQIHUPHQWDWLRQSLWV )DVWPDWXULQJSODQWV³ VZHHWSRWDWR SXPSNLQ³ ZHUH
SODQWHGILUVW EHIRUH WKHVORZHUPDWXULQJVWDSOHV +XQJHUWLPHIRRGVVXFKDVFRUG\OLQH





















$PRQJWKHSURYLQFHV 6KHIDSURYLQFHKDVWKHKLJKHVWSRSXODWLRQGHQVLW\ NP ZKLOH
9DQXDWXDVDZKROHKDVDSRSXODWLRQGHQVLW\RI NP 9DQXDWX1DWLRQDO6WDWLVWLFV2IILFH











WKHUHDUHLVODQGVZKHUHSRSXODWLRQSUHVVXUHRI LWVHOI KDVSURYRNHGDFWLYHPHDVXUHV VXFKDV
WKHLVODQGVRI 3DDPDDQG7RQJRD ZKHUHHPLJUDWLRQWRWKHFDSLWDOKDVORQJEHHQDPHDQV
RI SRSXODWLRQUHGXFWLRQ+DEHUNRUQ 
3RSXODWLRQFRQWUROPHDVXUHVRQ9DQXDWX LQWHUPVRI WKHPHDVXUHVRXWOLQHGRQ7LNRSLD DUH







7KHPHDVXUHV XQGHUWDNHQRQ7LNRSLD WRPDQDJH WKH ULVN RI  QDWXUDO GLVDVWHUV LQYROYHG
FKDQJHVLQDJULFXOWXUDOSUDFWLFHV HUDGLFDWLRQRI SLJVDQGGRJV DQGPHDVXUHVWRVWDELOLVH














7KH7LNRSLDDUH3RO\QHVLDQ QRW0HODQHVLDQ 7KHLUFXOWXUH ODQJXDJHDQGZD\RI OLIHDUH
PDUNHGO\GLIIHUHQW 3RO\QHVLDQVKDYHPRUHVWUXFWXUHGDQGVWUDWLILHGVRFLHWLHV XVXDOO\ZLWK
KHUHGLWDU\FKLHIV DVLVWKHFDVHRQ7LNRSLD 3RO\QHVLDQVDOVRSUDFWLFHSLWIHUPHQWDWLRQRI
URRWFURSVDVDPHDQVRI VWRUDJH ZKLFK LVUDUHO\GRFXPHQWHGIRU0HODQHVLDQV 5HFHQW
JHQHWLFPDUNHUVWXGLHVKDYHFKDOOHQJHGDVVXPSWLRQVWKDW3RO\QHVLDQVGHULYHGIURPSRSX
ODWLRQVLQLVODQG0HODQHVLD DQGSURSRVHGDVHSDUDWHRULJLQLQPDLQODQGDQGLQVXODU6RXWK









WU\ 6RPHSDUWVRI LQODQG6DQWR WKH
VPROQDPEDV




WKLVKDVEHHQDPDWWHURI FRQVFLRXVFKRLFH )RUWKHSHRSOHRI WKH7RUUHVFKRLFHKDV
QRSDUW 7KH\DUHUDUHO\YLVLWHG KDYHQRUDGLRFRQWDFWZLWKWKHFDSLWDODQGDUHQRW\HW
VHUYLFHGE\WKH'LJLFHOPRELOHQHWZRUN LQIDFWWKH\GRQRWDSSHDURQWKHFRYHUDJHPDS
'DYLG6WHLQSHUV FRPP  RI WKH9DQXDWX5HQHZDEOH(QHUJ\DQG3RZHU$VVRFLDWLRQ
9$15(3$DFRPPXQLW\EDVHGRUJDQLVDWLRQSURPRWLQJDOWHUQDWLYHHQHUJ\H[SORLWDWLRQ








ULRGRI VHWWOHPHQWRI WKH3DFLILFLVODQGV ,QERWKSRSXODWLRQV RSSRUWXQLVWLFJDWKHULQJRI




ORQJWHUPFLUFXPVWDQFHVHURVLRQRI VORSHV LQILOOLQJRI ODJRRQV SRSXODWLRQSUHVVXUHV
DQGWRPDMRUFDWDVWURSKLFQDWXUDOHYHQWV VXFKDVWKH.XZDHHUXSWLRQLQ9DQXDWX
,QRWKHUZRUGV WKHVLPLODULWLHVGHULYH DVGRWKHGLIIHUHQFHV IURPUHVSRQVHVWRWKHUHVLG










F\FORQHGDPDJH OHDGLQJ WRQHDUIDPLQHDQG WKHF\FORQHZKLFKEUHDFKHG WKH ODNH
DOWHUHGWKHVDOLQLW\RI WKHODJRRQ DQGWKUHDWHQHGDQLPSRUWDQWVRXUFHRI KXQJHUIRRG
WKHVDJRSDOPVZKLFKJUHZRQWKHVKRUH DUHUHFHQWHYLGHQFH
,Q9DQXDWX WKHSUREOHPVVHHPPXFKOHVVLPPHGLDWH
1DWXUDOGLVDVWHUVFDQEHFDWDFO\VPLF VXFKDVWKH.XZDHHUXSWLRQ RUWUDQVLWRU\ VXFKDVWKH
F\FORQHZKLFKVWUXFN3RUW9LODLQ OHDYLQJWKHWUHHVOHDIOHVVDQGWKH3RUW9LODPDUNHW
HPSW\RI DOOEXWURRWYHJHWDEOHVDQGDIHZFDEEDJHIRUWKUHHRUIRXUPRQWKV XQWLO WKH
SDZSDZDQGEUHDGIUXLWEHJDQWRIUXLWDJDLQ :KHWKHUODUJHRUVPDOO WKHUDQJHRI QDWXUDO
GLVDVWHUVZKLFKFDQEHIDOO9DQXDWXDUHWKHVDPHDVWKRVHZKLFKDIIOLFW7LNRSLDIURPWLPH
WRWLPH




:HPXVWDOVRFRQFOXGHWKDWIRUWKHSHRSOHRI (IDWH WKHGLPHQVLRQRI ODQGDQGSRSXODWLRQ
SUHVVXUHLVPXFKFORVHUWRWKDWRI 7LNRSLDWKDQHOVHZKHUHLQ9DQXDWX DQGVRPHRI WKHPRUH
H[WUHPHSROLFLHVRI WKH7LNRSLDPD\QHHGWREHFRQVLGHUHG VRRQHUUDWKHUWKDQODWHU










,Q&KDSWHU  WKHJHQHVLVRI WKH6XVWDLQDEOH/LYHOLKRRGV$SSURDFKZDVWUDFHG ,WZDVQRWHG
WKDWWKHDSSURDFKPDUNHGDFKDQJHRI GLUHFWLRQLQGHYHORSPHQWSROLF\WRZDUGVWKHPLFUR
OHYHO WKDWRI WKHLQGLYLGXDOKRXVHKROGDQGWKHLUOLYHOLKRRG 6XFKDQDSSURDFKUHIRFXVHV
DWWHQWLRQRQWKHFDSDFLW\RI WKHKRXVHKROG UDWKHUWKDQWKDWRI WKHYLOODJH WKHUHJLRQRUWKH
QDWLRQ
,QWKHDQDO\VLVZKLFKIROORZV DWWHPSWVDUHPDGHWRFDSWXUHWKHIORZVRI UHVRXUFHV VWUDWH
JLHVDQGRXWFRPHVZKLFKPDNHXSDOLYHOLKRRG
7KHWRROFKRVHQIRUWKLVDQDO\VLVLVZKDWKDVEHFRPHNQRZQDVDOLYHOLKRRGIUDPHZRUN
ZKLFKLVDUHSUHVHQWDWLRQRI WKHIORZVDQGZKLFKHQDEOHVTXDQWLILFDWLRQRI DVSHFWVRI WKRVH
IORZV 7KHIUDPHZRUNGLDJUDPVRI YDULRXVSURWDJRQLVWV LQWKH6XVWDLQDEOH/LYHOLKRRGV
$SSURDFKDUHFRQVLGHUHG DQGRQHLVFKRVHQIRUWKHUHVHDUFKWDVN
,QDGGLWLRQWRWKHXVHRI WKHIUDPHZRUN PHWKRGRORJLHVDUHFRQVLGHUHGIRUWKHDQDO\VLVLQ
WKHVWXG\DQGGLVFXVVHGDWVRPHOHQJWK 6RPHRI WKHPHWKRGRORJLHVDUHHPSOR\HG VRPH
DUHDGDSWHGDQGVRPHDUHGLVFDUGHG RQWKHEDVLVRI WKHLUILWZLWKWKHVWXG\VSHFLILFLVVXHV












DPSOH 7KLVLVSULPDULO\IRUHDVHRI FRPSDULVRQ EXWDOVRLVDUHFRJQLWLRQRI WKHFROODE
RUDWLYHDQGFRUURERUDWLYHQDWXUHRI WKHGHYHORSPHQWRI WKHLGHDVDQGFRQFHSWVDPRQJ
WKHWKUHHLQYHVWLJDWRUV ,QWKHGLDJUDPVWKHGLIIHUHQFHVLQHPSKDVLVDUHPRUHHDVLO\VHHQ





$ GLVFXVVLRQRI DOWHUQDWLYHPRGHOV HYDOXDWLRQVDQGFULWLFLVPRI WKH6XVWDLQDEOH/LYHOLKRRGV
$SSURDFK ZKLFKLQIRUPVDQGJXLGHVWKHVHIUDPHZRUNV FDQEHIRXQGHDUOLHU LQ&KDSWHU 







IUDPHZRUN)LJXUH EHJLQVZLWKWKHFRQWH[WRI UXUDOOLYHOLKRRGV WKDWRI SUHVHQW
FRQGLWLRQVDQGHPHUJLQJWUHQGV ,QWKLVFRQWH[W OLYHOLKRRGDVVHWV FDOOHGE\6FRRQHV
/LYHOL
KRRG5HVRXUFHV
 DUHLGHQWLILHGDQGJURXSHGDVW\SHVRI FDSLWDO³ QDWXUDO HFRQRPLFIL












)URPWKHLGHDVRI %RXUGLHX³ VHH%RXUGLHXDQG:DFTXDQW IRUH[DPSOH

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7KHRXWFRPHV IRUOLYHOLKRRGDQGVXVWDLQDELOLW\ DUHGHULYHGIURPDGLVFXVVLRQ 
RI DFFHSWHGPHDVXUHPHQWVRI OLYHOLKRRGDQGVXVWDLQDELOLW\ )RUOLYHOLKRRG ZRUNLQJGD\V
FUHDWHG SRYHUW\UHGXFHG HQKDQFHGZHOOEHLQJDQGFDSDELOLW\ DQGWKHYXOQHUDELOLW\DQGUH
VLOLHQFHRI WKHOLYHOLKRRG )RUVXVWDLQDELOLW\ WKHDPRXQWRI GHSOHWLRQRI WKHUHVRXUFHEDVH
DQGWKHYXOQHUDELOLW\RI WKHQDWXUDOUHVRXUFHEDVHWRVKRFNRUPDMRUFDWDVWURSKH 7KHUH
DUHJRRGUHDVRQVIRUWKLQNLQJ6FRRQHVHUUVLQVHSDUDWLQJOLYHOLKRRGDQGVXVWDLQDELOLW\DW
WKLVOHYHO (LWKHUWKH\DUHOLQNHG ZKLFKKHDVVHUWVLVWKHWKHVLVRI KLVSDSHU RUWKH\DUH

&DSDELOLW\
KHUHUHIHUVWRWKHLGHDVRI 6HQRQFDSDELOLW\DQGHQWLWOHPHQW ODFNRI ZKLFK KHDUJXHG
IRUPHGWKHEDVLVRI SRYHUW\ SDUWLFXODUO\ZKHQKXQJHUDQGIDPLQHZHUHSUHVHQW UDWKHUWKDQQRWHQRXJKIRRG
SURGXFWLRQ










LVDQLQVWLWXWLRQDOSURFHVV IRUH[DPSOHDWD[FKDQJH QRWDOVRDFRQWH[WXDOHYHQW" *LYHQ
WKDWEHWWHUSROLF\PDNLQJIRUUXUDOOLYHOLKRRGVLVWKHDLPRI WKHDQDO\VLV 6FRRQHVVHHPVWR
























DERYH 7KLVIHDWXUHLVELGLUHFWLRQDO LQIOXHQFHDQGDFFHVVFDQIORZERWKZD\V ,WEHFRPHV
RI SULPHLPSRUWDQFHZKHQLPSOHPHQWDWLRQRI FHQWUDOJRYHUQPHQWODZVDQGUHJXODWLRQVLV
































































      PROCESSES 
 
 
         !LAWS 
      !POLICIES 
    !INCENTIVES 
  !LIMITATIONS 





        !  NR-BASED 
         !  NON NR-BASED 











DVVHWVDQGOLYHOLKRRGVXVWDLQDELOLW\LVHQKDQFHG &RQYHUVHO\ LI WKHFDWWOHEHFRPHLQIHFWHG
ZLWKGLVHDVHGXHWRKLJKHUSRSXODWLRQFDWWOHGHQVLWLHVDQGGLH WKHQDVVHWVDUHUHGXFHGDQG
VXVWDLQDELOLW\LVWKUHDWHQHG
/DVWO\³ DQGWKLVDSSHDUV WREHDFRVPHWLFGLIIHUHQFHDWPRVW EXWGHILQLWHO\ LVQRW³
&DUQH\LQWURGXFHVDSHQWDJRQWRUHSUHVHQWOLYHOLKRRGDVVHWV 7KHSHQWDJRQLWVHOI LVVLP
SO\DQRXWFRPHRI WKHQXPEHURI YDULDEOHVILYHEHLQJPHDVXUHG D VTXDUHRU WULDQJOH




 WKH\FRPSULVHDQLQWHJUDWHGZKROH³ RQHOLYHOLKRRG 7KH
YROXPHHQFORVHGE\WKHSHQWDJRQLVDYLVXDOUHSUHVHQWDWLRQRI OLYHOLKRRG 7KLVSHQWDJRQ
PRGHORI OLYHOLKRRGDVVHWVKDVEHFRPHDZLGHO\XVHGIHDWXUHRI WKHVXVWDLQDEOHOLYHOLKRRGV















&DUQH\DQG6FRRQHV /DWHU WKHTXHVWLRQRI ZKHWKHURUQRWLWLVVXLWDEOHRQO\IRUDQDO\VLQJ
PLFURSROLF\ RULI LWLVDGDSWDEOHWRDZLGHUUDQJHRI DSSOLFDWLRQV ZLOOEHDGGUHVVHG
7KHIUDPHZRUNPRGHOILJ DSSHDUVEHORZ :LWKLQWKHER[HV LWHPVZKLFKDUHVSHFLILF
WRWKH9DQXDWXFRQWH[WKDYHEHHQDGGHGEHORZWKHGRWWHGOLQHV
(OOLVEHJLQVKLVIUDPHZRUNQRWZLWKFRQWH[W EXWZLWKWKHOLYHOLKRRGSODWIRUP WKHDVVHWV
ZKLFKKHJURXSVLQDFFRUGZLWK&DUQH\DQG6FRRQHVLQWRKXPDQ QDWXUDO SK\VLFDO ILQDQ





QH\ SUHIHUULQJWRFRQIODWHWKHWZRHOHPHQWVRI WKHPHGLDWLRQSURFHVV ZLWKDFFHVVPRGLILHUV
ZRUNLQJDJDLQVWDEDFNJURXQGRI WUHQGVRUVKRFNV +HJURXSVWKHVHDFFHVVPRGLILHUVLQWR
WKUHHDUHDV³ VRFLDOUHODWLRQV LQVWLWXWLRQVDQGRUJDQLVDWLRQV 7KHOLVWHGLWHPVDUHJHQHUDO
³ JHQGHU FODVV DJHDQGHWKQLFLW\ ,Q9DQXDWX IDPLO\DQGNLQVKLSSOD\DPXFKELJJHUUROH





(OOLV  +HOLVWVUXOHVDQGFXVWRPV ODQGWHQXUH
DQGPDUNHWVLQSUDFWLFH³ WKHPDUNHWDVDZRUNLQJPRGHO :KLOHRQIDFHYDOXHPDUNHWV














IHDWXUHSURPLQHQWO\ 8QGHUWKH&RQVWLWXWLRQ GHFHQWUDOLVDWLRQLVPDQGDWHG  &RQ
VWLWXWLRQRI 9DQXDWX ,Q WKH 'HFHQWUDOLVDWLRQDQG/RFDO*RYHUQPHQW5HJLRQV$FW1RRI
 ZDVSDVVHGE\3DUOLDPHQW FRQILUPLQJDGHFHQWUDOLVHGVWUXFWXUHRI VL[SURYLQFHVZLWK














6WDWHRZQHG DJHQFLHVRSHUDWH LQ D VLPLODUZD\ DV YHKLFOHV IRUSDWURQDJH DQGJUDIW ,Q
 $LU9DQXDWX WKHQDWLRQDODLUOLQH ZLWKILYHSODQHV KDGDPHPEHU%RDUGRI 'L
UHFWRUV³ DOOSROLWLFDODSSRLQWHHV DOOGUDZLQJPHHWLQJDQGVLWWLQJDOORZDQFHVDQGHQMR\LQJ





1HLO7KRPDV0LQLVWULHV DQ$XVWUDOLDQEDVHGHYDQJHOLFDOJURXS 6HHKWWSZZZQWPRUJDXLI \RXZLVK



















































rules and customs 
land tenure 








































non-farm NR  
---------------- 














degrees of risk   
Environmental 
sustainability  







 A   B   C   D   E    F 
livelihood platform       access modified by                 in context of                      resulting in              composed of                         with effects on 
Source: adapted from Scoones (1998:4) and D. Carney (1998:5) 
 
Ellis, Frank (2000), Rural Livelihoods and Diversity in developing Countries, Oxford University Press, Oxford, U.K., p. 30 



















6KRFNVDUHQDWXUDOGLVDVWHUV³ GURXJKWVDQGIORRGV ZDUVLQWHUQDODQGH[WHUQDO GLVHDVH
DQGSHVWLOHQFH³ DOORI ZKLFKKDYHRFFXUUHGLQ9DQXDWX DOWKRXJKWKHULVNRI IORRGLV







































7KLVLV RI FRXUVH WKHVXEVWDQWLYLVWOLQHRI 3RODQ\L 











OLYHOLKRRGDQDO\VLV +LVUHPDUNV RQWKHUHODWLYHPHULWVRI ODUJHVFDOHVXUYH\VDQGORFDO








 XQUHOLDELOLW\RI LQIRUPDWLRQFROOHFWHG³ IURPPHPRU\RUXQZLOOLQJQHVVWRGLYXOJH
WRVWUDQJHUV






















FROOHFWTXDQWLWDWLYHYDOXHV LQFRPHVRXUFHVDQGDPRXQWV KRXVHKROGVL]HV HGXFDWLRQOHYHOV














7KHFDVHVWXG\ LQYROYHG WKUHH UXUDOYLOODJHV LQ7DQ]DQLD 7KHYLOODJHVRI 1
*XQL :DUL
DQG.DVKDVKLDUHLQWKH1RUWKRI 7DQ]DQLD RQWKHVORSHVRI .LOLPDQMDUR 7UDGLWLRQDOO\




YLOODJH WRHOLFLWWRSLFDOORFDOLQIRUPDWLRQRQWKUHHDVSHFWVRI WKHIUDPHZRUN³ DVVHWV
DFFHVVDQGDFWLYLWLHV
 DSDUWLFLSDWRU\ZHDOWKUDQNLQJH[HUFLVH
 DVXUYH\ZLWKIRXURQHSDJHIRUPV³ GHPRJUDSKLFV ODQGDVVHWVDQGLQFRPH QRQ
IDUPLQFRPHVRXUFHVDQGKRXVHKROGDVVHWVSURGXFWLRQDVZHOODVFRQVXPSWLRQ
7HQKRXVHKROGVZHUHVHOHFWHGIURPHDFKYLOODJHDVVDPSOHV 7KHVHKRXVHKROGVZHUH











(OOLVH[DPLQHVWKUHHPHWKRGVRI DQDO\VLVRI LQFRPHVDQGOLYHOLKRRGVWUDWHJLHV³ LQFRPH
SRUWIROLRV LQGLFHVRI GLYHUVLW\DQGW\SRORJLHVRI OLYHOLKRRGVWUDWHJ\

7DEOH  'DWDIRU7KUHH7DQ]DQLDQ9LOODJHV(OOLV 
:DUL .DVKDVKL 1
JXQL
1R +KROGV   
7RWDO3RS   
'LVWDQFHWRXUEDQDUHD   
+LJKLQFRPH   
0LGGOHLQFRPH   
/RZLQFRPH   
)DUPLQFRPHPHDQ   
1RQIDUPLQFRPHPHDQ   
9LOODJHPHDQVXEVLVWHQFHSURG    





EOH  ZLWK:DULGHSHQGLQJRQQRQIDUPLQFRPHVRXUFHVIRUDOPRVWSHUFHQWRI LQ
FRPH (OOLVDWWULEXWHVWKLVWR:DUL
VSUR[LPLW\WRXUEDQRSSRUWXQLWLHVDQGPDUNHWV






KRRGGLYHUVLW\ EXWZDV LQFRQFOXVLYH LQ ILQGLQJGLIIHUHQFHVEHWZHHQZHDOWKJURXSV +H


















LQGH[ E\DELWRI VWDWLVWLFDOVOHLJKWRIKDQGLVSHUYDVLYH SDUWLFXODUO\ZKHQDSSOLHGWRSULFHV
FRQVXPHUSULFHV VKDUHSULFHV DQGKXPDQGHYHORSPHQW 6XFK LQGLFHV DUHSDUWLFXODUO\
VRXJKW DIWHU IRU*,6 DV WKH\ DUH HDV\ WRSORW YLVXDOO\ REYLRXV DQGKLJKO\ DFFHVVLEOH
+RZHYHU WKHUHDUHDQXPEHURI GDQJHUVLQWKHLUXVH
)LJXUH  9XOQHUDELOLW\,QGH[ $XVWUDOLDQ%URDGDFUH$JULFXOWXUH
1HOVRQHWDO 
7KHPRVWLQVLGLRXVGDQJHULVWKHPDVNLQJRI WKHFRPSRQHQWYDULDEOHVE\WKHFRPSRVLWH
YDULDEOH )LJXUHV  DQG  DUHH[DPSOHVIURP1HOVRQHWDO  WKH$XVWUDOLDQVWXG\
RI EURDGDFUHIDUPOLYHOLKRRGYXOQHUDELOLW\UHIHUUHGWRHDUOLHU )LJXUH  LVWKH9XOQHUDELOLW\
,QGH[SORWWHGRQWKHPDSRI $XVWUDOLD DQLQGH[YDULDEOHFRPSRVHGRI WZHOYHFRPSRQHQW
YDULDEOHV )LJXUH  VKRZVLQFRPHGLYHUVLW\ RQHRI WKHWZHOYHFRPSRQHQWYDULDEOHVZKLFK
PDNHXSWKHLQGH[




7KHFRQFOXVLRQLVKDUGWRHVFDSH ,QWKHFRQVWUXFWLRQRI WKHLQGH[ WKHYDOXHRI WKHFRP
SRQHQWYDULDEOH LQFRPHGLYHUVLW\ KDVEHHQORVW ,QDWWHPSWLQJDQDQDO\VLVRI EURDGDFUH









7KXV LQFRPHVKDUHDQGSDUWLFLSDWLRQVKDUH³ KRZPXFKDQGKRZPDQ\³ ZHUHWDEX















SUREOHPFRPHVGRZQWRWKLV ,I DFRPSRQHQWYDULDEOHLQDQLQGH[LVRI PRUHLPSRUWDQFH
WKDQRWKHUV LWPD\ZHOOEHEHWWHUVWXGLHGLQLVRODWLRQUDWKHUWKDQGLVJXLVHG RUKLGGHQDZD\
LQDFRPSRVLWHYDULDEOH








VWXGLHV ZKLFKXWLOLVHWKLVDSSURDFKLQDQDO\VLV 7LWWRQHOOHWDO  IRUH[DPSOH KDYH
XQGHUWDNHQDQDQDO\VLVRI VPDOOKROGHUIDUPVDFURVVVL[GLVWULFWVRI .HQ\D DQGGHYHORSHG
DW\SRORJ\RI IDUPW\SHVWRDQDO\VHWKHLPSDFWRI VRLOIHUWLOLW\DQGVSDWLDOYDULDELOLW\RQ
OLYHOLKRRGVWUDWHJLHV







7DEOH  7\SRORJLHVRI OLYHOLKRRGVWUDWHJ\(OOLV 
W\SH FDWHJRU\ ORZ PLG KLJK
LQFRPH LQFRPH LQFRPH
, !WRWDOKKROGLQFRPH   
IURPVLQJOHVRXUFH
,, !   
,,, !   
7KHPHWKRGFRQVLVWVRI DUHGXFWLRQRI WKHEUHDGWKRI SUDFWLFHVLQYROYHGLQFRQVWUXFWLQJ
OLYHOLKRRGVLQWRDVHWRI W\SHV EDVHGRQPDMRUDFWLYLWLHVLQWKHOLYHOLKRRG
+HEHJLQVZLWKDVLPSOH LOOXVWUDWLRQ ZKHUHKHFDOFXODWHVSHUFHQWDJHVRI VXEMHFWVRI WKH
VWXG\E\LQFRPHJURXS ZKRHDUQPRUHWKDQSHUFHQWRI WKHLULQFRPHIURPDVLQJOH
VRXUFH +HWKHQUHFDOFXODWHVWKHSHUFHQWDJHVZKHUHSHUFHQWRI  LQFRPHZDVIURPD
VLQJOHVRXUFH WKHQDJDLQZKHUHSHUFHQWRI LQFRPHZDVGHULYHGLQWKHVDPHZD\ 7KH
UHVXOWVDUHVKRZQLQ7DEOH 
+HWKHQFRQVWUXFWVVL[ W\SHV RI OLYHOLKRRGVWUDWHJLHVIRUWKH7DQ]DQLDQYLOODJHV³ SULQFLSDOO\






, FURSLQFRPH!  SULQFLSDOO\FURSV
,, OLYHVWRFNLQFRPH!  SULQFLSDOO\OLYHVWRFN













LQJ ,WVHHPVVDIHWRDVVXPHWKHVL[SUHYLRXVW\SHVZHUHXVHG +RZHYHU ZKHQSHU




















EHLQJ IROORZHGE\DSDUWLFXODUJURXS LVQRWDQRSSRUWXQLVWLF UHVSRQVH WRFLUFXPVWDQFH




















 LV WRDFKLHYH OLYHOLKRRG 6XEVLVWHQFHLVQRWD
VKDUH
RI SURGXFWLRQ LW LV WKH







RUQRW WKH\KDYHDGHTXDWH IRRGDQGVKHOWHUDQGWKDW WKHLUVRFLDODQGFXOWXUDOQHHGVDUH











)RUHDFKRI WKHVHPHDVXUHV WKHKLJK LQFRPHJURXSVFRUHVKLJKHVW $ FXUVRU\ UHDGLQJ
ZRXOGVXJJHVWWKDWWKHKLJKLQFRPHJURXSZDVULFKHVWLQDVVHWV WKHPLGGOHLQFRPHJURXS
QH[W ZLWKWKHORZLQFRPHJURXSZD\EHKLQG 6XFKDUHDGLQJFRXOGZHOOEHZURQJIRUHDFK
PHDVXUH SDUWLFXODUO\LQWKHOLJKWRI WKHDOORFDWLRQVRI VXEVLVWHQFHVKDUHWRHDFKLQFRPH
0HDQVXEVLVWHQFHVKDUH³ 1
JXQLSHUFHQW .DVKDVKLSHUFHQW :DULSHUFHQW³ 7DEOH
S

7DEOH  7KUHH,QFRPHJURXSV 1DWXUDOFDSLWDO(OOLV 
QDWXUDOFDSLWDO 0HDVXUH /RZ 0LGGOH +LJK
WRWDODUHDFXOWLYDWHG !PHDQDUHDLQKHFWDUHV   
WRWDODUHDRZQHG !PHDQDUHDLQKHFWDUHV   
PLONFDWWOHRZQHG !PHDQQXPEHU   
JURXS³ ORZSHUFHQW PLGGOHSHUFHQWDQGKLJKSHUFHQW &RVWUHSODFHPHQW
RSSRUWXQLW\FRVWLVWKHPHWKRGXVHGWRFDOFXODWHWKHVXEVLVWHQFHVKDUH ,WKDVEHHQDUJXHG
HOVHZKHUHDQGZLOOFRQWLQXHWREHVRDUJXHGLQWKLVVWXG\WKDWFRVWUHSODFHPHQWH[FOXGHV










E ,QWHUPVRI DUHDRZQHG DJDLQWKHORZLQFRPHJURXSKDVWKHOHDVW RQDYHUDJH +RZ
HYHU WKHGLIIHUHQFHEHWZHHQDUHDRZQHGDQGDUHDXQGHUFXOWLYDWLRQLVVOLJKW VRUHQWDO
FRVWV HLWKHULQNLQGRUFDVK DUHOHVVDEXUGHQWKDQIRUWKHPLGGOHLQFRPHJURXS 7KH
KLJK LQFRPHJURXSRZQPRUH ODQG WKDQ WKH\ DUHXWLOLVLQJ 7KH UHPDLQGHUPD\EH
IDOORZ RUUHQWHGRXW RULWPD\EHEH\RQGWKHFDSDFLW\RI WKHKXPDQFDSLWDORI WKH
KRXVHKROGWRXWLOLVH6DKOLQV *XGHPDQ
F 7KHRZQHUVKLSRI GDLU\FDWWOHLVDIRUFDVKDFWLYLW\DQGLVQRWDWUDGLWLRQDORFFXSDWLRQLQ
WKHGLVWULFW ,I WKHORZLQFRPHJURXSLVSUDFWLVLQJVXEVLVWHQFHSURGXFWLRQ WKHQWKH\DUH
XQOLNHO\WRLQYHVWLQGDLU\SURGXFWLRQ ZLWKLWVKLJKOHYHORI ULVNKXVEDQGU\VNLOOV H[RWLF
DQLPDOV QRORFDOPDUNHWDVH[DPSOHV 7RGHSLFWGDLU\LQJDVEHQHILFLDOGLYHUVLILFDWLRQ
LV WR LJQRUH LWVH[RWLFQDWXUH DQGLWV LQFRPSDWLELOLW\ZLWKRWKHUFRPSRQHQWVRI WKH
OLYHOLKRRG (OOLVKLPVHOI QRWHVWKHGLIILFXOWLHVZLWKGDLU\LQJDQGLWVUHFHQWGHFOLQH³
ULVLQJFRVWV ODFNRI DYDLODELOLW\RI YHWHULQDU\VHUYLFHVDQGRI GLHWDU\FRQFHQWUDWHV(OOLV
 
2WKHUPHDVXUHVVHOHFWHGEHDUQRUHODWLRQWROLYHOLKRRG³ IRUH[DPSOH HGXFDWLRQ XVHGDV




WLJDWLRQRI OLJKWLQJDQGFRRNLQJ EXWODFNRI HOHFWULFLW\LVQREDUULHUWRVXEVLVWHQFH H[FHSW
LQDQLQGLUHFWZD\ 6XFKPLJKWEHWKHVLWXDWLRQLI DOWHUQDWLYHVRXUFHVRI IXHODQGOLJKWLQJDUH
EHLQJUXQGRZQ³ZKHUHZRRGIRUIXHOLVEHLQJKDUYHVWHGZLWKRXWDGHTXDWHUHSODFHPHQW
LVDQH[DPSOH
7KHUH DUHRWKHU LQVWDQFHVZKHUH LVVXH FRXOGEH WDNHQZLWK WKH VHOHFWLRQVPDGHE\ WKH
















SHQWDJRQV DOORZ FRPSDULVRQ EHWZHHQ JURXSV DQG DUH D YDOXDEOH DLG LQ DQDO\VLV 7KH





)LJXUH  $VVHW3HQWDJRQ([DPSOH 6WHSRQH
6FRUHVIRUSDUWLFXODUVHWVRI WKHDVVHWJURXSV³ KXPDQKD[LV QDWXUDOQD[LV SK\VLFDO
SD[LV ILQDQFLDOI D[LVDQGVRFLDOFDSLWDOVD[LVDUHSORWWHGRQWKHILYHOLQHDUD[HVZKLFK
UDGLDWHIURPWKHFHQWUHSRLQWRI WKHSHQWDJRQ RQHIRUHDFKDVVHWJURXS 7KHSRLQWVRQWKH
D[HVDUHWKHQMRLQHGWRIRUPWKHSHQWDJRQ $ ILYHSRLQWVFDOHLVVKRZQKHUH EXWSURYLGHG
HDFKD[LVKDVWKHVDPHSRLQWVFDOHDQ\FDQEHXVHG

7KHVHYDOXHSRLQWVDUH WKHQ MRLQHG WR IRUPWKHSHQWDJRQRI DVVHWVRI LQ WKHH[DPSOH
*URXS$
9DOXHVIRUJURXS% DUHWKHQSORWWHG
)LJXUH  $VVHW3HQWDJRQ([DPSOH 6WHSWZR
7KHWZRVHWVRI YDOXHV IRU*URXS% DQG*URXS$ FDQ WKHQEHGLVSOD\HG WRJHWKHU IRU
FRPSDULVRQ




RI HDFKSHQWDJRQ WKDWLVWKHOLYHOLKRRGDVVHWEDVHLWVHOI LVURXJKO\WKHVDPH DQLQGLFDWLRQ
WKDWQHLWKHUJURXSLVDGYDQWDJHGRYHUDOOLQWHUPVRI WKHLUDVVHWVEDVH
,WLVZKHQWKHUHLVDQREYLRXVGLVSDULW\LQWHUPVRI WKHYROXPHRI WKHDVVHWVEDVHWKDWZH
DUHORRNLQJDWWKHOLNHOLKRRGRI LQHTXLWLHVLQOLYHOLKRRGRXWFRPHV $QH[DPSOH LVJLYHQ
EHORZ



































SURGXFWVRI DFWLYLWLHVDUHH[FKDQJHGE\PDUNHWPHFKDQLVPV DUHDOVRDEVWUDFWLRQV 0DQ\
XQSULFHGHOHPHQWV SDUWLFXODUO\ZLWKLQKRXVHKROGV³ FOHDQLQJ ZDVKLQJ LURQLQJ JDUGHQLQJ
DQGWKHOLNH³ DUHRIWHQXQDFFRXQWHGIRU
,Q9DQXDWX DURXQGSHUFHQWRI WKHSRSXODWLRQOLYHLQUXUDODUHDV DQGDUHDVVXPHGWR
SUDFWLVHOLYHOLKRRGVZKLFKUHYROYHDURXQGDFRUHRI VXEVLVWHQFH 7KHLUSULPDU\DLPLVWR
SURGXFHRUDFFHVVVXIILFLHQWIRRGDQGVKHOWHUIRUKRXVHKROGZHOOEHLQJ6FRWW 6DKOLQV
 2QFHWKLVDLPLVDFFRPSOLVKHG RWKHUSURGXFWLYHDFWLYLWLHVDUHXQGHUWDNHQ 6RPH
RI WKHVHDFWLYLWLHVZLOOEHXQGHUWDNHQIRUH[FKDQJH ZKHWKHUWKDWEHPDUNHWW\SHH[FKDQJH
UHFLSURFLW\ RUUHGLVWULEXWLRQ3RODQ\L 6RPHZLOOEHXQGHUWDNHQIRURWKHUSXUSRVHV













































FUDIW LWHPV $OOHQ  7KHSURILWVDUHGLUHFWHG WRZDUGVYLOODJHZLGHQHHGVIRU
FDVK³ VFKRRO IHHVDUH WKHPRVWFRPPRQ ,Q3RUW9LODDQG/XJDQYLOOH ZRPHQRIWHQ
VSHQGWKUHHGD\VRUPRUHDWWKHPDUNHW VOHHSLQJXQGHUWKHVWDOOVDWQLJKW/HLSDNRD PDU





³ OHVVWKDQSHUFHQW 5HFHQWO\ WKLVKDVEHHQDXJPHQWHGE\6HDVRQDO:RUNHUVFKHPHV
5XUDO(FRQRPLF'HYHORSPHQW,QLWLDWLYH DQ$XV$,' SURMHFWZKLFKSURYLGHVVHHGIXQGLQJLQ9DQXDWX IRU





























WKDQRQHV\PEROLFPHDQVRI H[FKDQJH LQFOXGLQJFDVK 7KHUHLVDODERXUPDUNHWRI VRUWV EXW
WKHUHLVQRGHYHORSHGPDUNHWLQODQG ZKLFKLVIUHHO\DYDLODEOHWRDOO XQGHUVRFLDOFRQVWUDLQWV
'HVSLWHKDYLQJPDQ\RI WKHIHDWXUHVRI H[FKDQJHOLYHOLKRRGV UXUDOOLYHOLKRRGVUHWDLQWKHLU
VXEVLVWHQFHFRUH DQGWKHEDVLVRI WKDWDFWLYLW\LVWKHUHDG\DYDLODELOLW\RI ODQG



















KWWSZZZFRRSHUDWLYHJRYYXLQGH[SKS"RSWLRQ FRPBFRQWHQW	YLHZ DUWLFOH	LG 
	,WHPLG 	ODQJ HQ

7KHUH LVRQHQRWDEOHQL9DQXDWXFRPPXQLW\ZKRKDYHKDG WRJLYHXSJDUGHQLQJ 7KH
WUDGLWLRQDORZQHUVRI WKHODQGVDURXQG DQGLQFOXGLQJ 3RUW9LOD WKHSHRSOHRI WKHVPDOO









WKUHHPDLQHQJLQHV³ WRXULVP RIIVKRUHEDQNLQJDQGJRYHUQPHQW /XJDQYLOOHKDVVRPH




YHJHWDEOHJDUGHQ XVXDOO\WHQGHGE\H[WHQGHGIDPLO\ 7HDFKHUVDQGPHPEHUVRI WKHSROLFH
DUH DVDUXOH SURYLGHGZLWKKRXVLQJDQGJDUGHQLQJODQG ZKLFKJLYHVWKHPWKHFDSDFLW\WR
SUDFWLVHDVXEVLVWHQFHSOXVOLYHOLKRRG :KLOHWKHEXVLQHVVRI JRYHUQPHQWLVILUPO\LQWKH


















GULYHUV VRPHHPSOR\PHQW LQPDQXIDFWXULQJDQGDXWRPRWLYH LQGXVWULHV DQG³ D
FRPSDUDWLYHO\UHFHQWSKHQRPHQRQ³ HPSOR\PHQWDVVHFXULW\JXDUGV
%HFDXVH3RUW9LODLVDQHQFODYHHFRQRP\FRQWUROOHGE\H[SDWULDWHLQYHVWRUV+DVVDOO
ZDJHDQGVDODU\OHYHOVDUHRI SDUWLFXODUFRQFHUQLQWKHFRQWH[WRI OLYHOLKRRG EHFDXVH LI
ZDJHVDUHQRWVXIILFLHQWIRUWKHOLYHOLKRRG RWKHUVXSSOHPHQWDU\PHDVXUHVPXVWEHLQSODFH
7KH*LQL&RHIILFLHQW DQLQWHUQDWLRQDOPHDVXUHRI LQFRPHLQHTXDOLW\ LV IRU9DQXDWX WKH
KLJKHVWLQWKHZRUOGDWE\WKH:RUOG%DQNHVWLPDWH DFFRUGLQJWR%D]HOH\DQG0XOOHQ






,QWKHSDVWLWKDVEHHQ)LOD 9LOD 9LUDLVODQG³ VSHOOLQJLVQRWLRQDODWEHVW















SHUVSHFWLYHRQ WKH UHDOYDOXHRI  WKHPLQLPXPZDJHRI 989SHUPRQWK ZKLFK
HTXDWHVWRDURXQG989SHUGD\ZRUNHGGD\VIRUZHHNHQGVHDFKPRQWK D
WDEOHRI HYHU\GD\FRVWVLQ3RUW9LODLVVKRZQEHORZ














 7KLVLVQRWWUXH 5HQWLVFKDUJHG E\WKHURRPVHHHDUOLHUGLVFXVVLRQ










VFRPPHQWWKDWUHVSRQGHQWVZHUHSDLG OHVVWKDQKDOI WKDWDPRXQW LV






7KHKRXVLQJDOORZDQFHZDVSDLG LQ OLHXRI DFFRPPRGDWLRQEHLQJSURYLGHG ZKLFK LW LV LQPRVW JRYHUQPHQW
SRVLWLRQV³ WHDFKLQJLQFOXGHG

E 0DQ\SHRSOHUHFHLYHOHVVWKDQKDOI WKHPLQLPXPZDJH WKDWLVOHVVWKDQ989SHU
GD\ZRUNHG RU989SHUGD\LQDPRQWK ZKHQLQHPSOR\PHQW


















SUROHWDULDWDUHVXEVLVWHQFHSOXV 7KHFHQVXVSURYLGHVRQHVHWRI FOXHV $QRWKHULV
SURYLGHGE\DVWXG\XQGHUWDNHQE\2UPHURG LQ2KOHQ)UHVZLQG DQ LQIRUPDO
VHWWOHPHQWLQWKHQRUWKHDVWRI 3RUW9LODVHH)LJXUH $ZKLFKDEXWVWKHXUEDQOHDVHDUHD
RI )UHVZRWD $ WKLUGVRXUFHRI FOXHVLVWKH3DFLILFXUEDQLVDWLRQVWXG\E\&RQQHOODQG/HD





2IILFH  ,QUHVSRQVHWRDTXHVWLRQRQODQGRZQHUVKLS RQO\SHUFHQWRI




7KHFOXHRIIHUHGE\WKHFHQVXV LV WKDWWKHPDMRUIHDWXUHRI UXUDOVXEVLVWHQFHSOXV
OLYHOLKRRGV WKHJDUGHQ LVQRWRQO\SUHVHQWLQXUEDQDUHDV EXWVXEVWDQWLDOO\SUHVHQW )RU
PRVWKRXVHKROGVLQWKHXUEDQDUHDV WKHLUOLYHOLKRRGLVWKHVDPHVXEVLVWHQFHSOXVOLYHOLKRRG
DV WKDWSUDFWLVHGE\ WKRVH LQ WKH UXUDO DUHDV ZLWKRQHPDMRUGLIIHUHQFH³ WKH\KDYH D












6KHIRXQG WKDWSHUFHQWRI KHUKRXVHKROGVDPSOHKDGJDUGHQV 6RPH
KDGJDUGHQVQHDUE\ RWKHUVZHUHXWLOLVLQJODQGIXUWKHUDZD\ DORQJWKH7DJDEH5LYHUSHUKDSV
WZRRUWKUHHNLORPHWUHVGLVWDQFH 6KHIRXQGWKDWWKHPDMRULW\ZHUHXVLQJODQGZLWKRXW
SHUPLVVLRQ *DUGHQSURGXFHZDVPDLQO\URRWFURSV LVODQGFDEEDJH EDQDQDDQGSDZSDZ





7KHVDPHSUREOHP WKHIW RFFXUUHGZLWKGRPHVWLFFKLFNHQV ZKLFKDUHIUHHUDQJH

7KHVWUDWHJ\RI UHGXFLQJSURGXFWLRQRI FURSVDQGVWRFNYXOQHUDEOHWRWKHIWPHDQWWKDW





RI XUEDQLVDWLRQ :KHQDIDPLO\PHPEHUZDVLQWRZQZRUNLQJIRUZDJHV WKH\ZRXOGKDYH
WKHLUIRRGQHHGVPHWE\WKHLUUXUDOUHODWLYHV ZLWKWKHH[SHFWDWLRQWKDWWKH\ZRXOGVKDUH
LQWKHFDVKHDUQLQJVLQWLPH%RQQHPDLVRQ 1RZWKDWPLJUDWLRQLVPRUHOLNHO\WR
EHSHUPDQHQW WKHVH TXLGSURTXR DUUDQJHPHQWVDUHRIWHQDFDXVHRI IULFWLRQZLWKLQNLQVKLS
JURXSV DVLWXDWLRQZKLFK LVH[DFHUEDWHGZKHQ WKHUXUDO IDPLO\GHFLGH WRYLVLW WRZQIRU
H[WHQGHGSHULRGVODQGGLVSXWHFRXUWFDVHVDUHDFRPPRQUHDVRQ DORQJZLWKFXVWRPFHUH
PRQLHVDQGULWHV ZLWKWKHH[SHFWDWLRQWKDWWKH\ZLOOEHIHGDQGKRXVHGE\WKHLUXUEDQNLQ
2UPHURG  VHHDOVR:HOHJWDELW 
&KXUFKQHWZRUNVDUHPRVWRIWHQFUHDWHGLQWKHQRQPDLQVWUHDPFKXUFKHV 7KH6HYHQWK
'D\$GYHQWLVWFKXUFKKDVDQXPEHURI SULPDU\VFKRROVDQGWZRVHFRQGDU\VFKRROVLQ3RUW


























2UPHURGIRXQGLW DQGWKHFHQVXV ZKHUHLWZDVIRXQGLQWKHWZRXUEDQFHQWUHV WR
3DFLILFLVODQGQDWLRQVJHQHUDOO\
,WKDVEHHQGHPRQVWUDWHGWKDWUXUDOOLYHOLKRRGVDUHDOPRVWHQWLUHO\VXEVLVWHQFHSOXVOLYHOL






















DQGFRQFHQWUDWLQJRQDFFHVV WRUHVRXUFHV 6LPSOH WHQSRLQWVFDOHVDUHHPSOR\HGZKHUH




HVVDU\FRQQHFWLRQWROLYHOLKRRG 9DULDEOHVVXFKDVW\SHRI KRXVHFRQVWUXFWLRQ HOHFWULFLW\





+XPDQFDSLWDOLVWKHDYDLODELOLW\DQGTXDOLW\RI ODERXULQWKHKRXVHKROG³ OHYHOVRI HGXFD
WLRQ VNLOOV DQGKHDOWKGHWHUPLQHWKHH[WHQWRI KXPDQFDSLWDO&DUQH\ 



































 FURSSLQJFDSDFLW\³ VFDOHGVRWKDWORZVHDVRQDOFRQVWUDLQWV JRRGVRLOVDQGQXWULHQWV
\HDUURXQGFURSSLQJLVSRVVLEOHDUHKLJKHVW KLJKVHDVRQDOLW\ SRRUVRLOVDQGKLJK
OHYHOVRI QXWULHQWUHSODFHPHQWDUHORZHVW
 FURSSLQJGLYHUVLW\³ VFDOHGVRWKDWKLJKO\GLYHUVHFURSSLQJLVKLJKHVW PRQRFXOWXUH
ORZHVW
 SUR[LPLW\³ JDUGHQVFORVH WRKRPHDUHPRUHYDOXDEOH WKH\ WDNHQR WLPH WRJHW
WR DQG WUDQVSRUW LVQRW UHTXLUHG $FFHVV WRSUR[LPDWHJDUGHQVZDVPHDVXUHG LQ
SHUFHQWDJHWHUPV ZLWKZDONLQJSUHIHUUHGWRWUDQVSRUW HLWKHUE\ZDWHURUE\URDG













,QNHHSLQJZLWKWKHXVHRI VXEVLVWHQFHDSSURSULDWHPHDVXUHV DFFHVV WRUHVRXUFHVLVPHDVXUHG
































,Q YLOODJHV WKHUH LV DOZD\V D ORFDO ODQJXDJH WKHUH DUH HOHPHQWVRI  FXVWRP WRDJUHDWHU
RU OHVVHUGHJUHH WKHUH LVFKXUFKUHOLJLRQDQGWKHUHDUHVRFLDO VHWWLQJVZKLFKH[KLELWK\













VHWWLQJ 7KHUH DUH 
FKLHIV
 LQPRVW VXEXUEV DQG LQIRUPDO VHWWOHPHQWV ZKRGHULYH WKHLU
OHJLWLPDF\IURPFRPPXQLW\FRQVHQVXV 'HVSLWHWKHODFNRI FXOWXUDOO\VLJQLILFDQWSODFHV
DQGYLOODJHVRFLDOV\VWHPV WKHUHDUHIHZFKDOOHQJHVWRWKHOHJLWLPDF\RI WKHLQIRUPDOFKLHIO\
















RI RWKHUV ZKLFKDUHPRUHSDUWRI WKHLQIRUPDOHFRQRP\ ,QFOXGHGDPRQJWKHVHDUHURDG
PDUNHWV ZKLFKDUHRI WZRYDULHWLHV³ WKHXQPDQQHG
KRQHVW\
PDUNHWVLQYLOODJHVRURXWVLGH















'D\ RQ-XO\ 6WDOOVDUHFRQVWUXFWHGRQIRRWEDOOJURXQGVDQGFOHDUHGVSDFHV RIWHQOLQ










5HQWDOLQFRPH ODQGORUGLQJ LVDQRWKHULPSRUWDQWVRXUFHRI FDSLWDO EXWLQIRUPDWLRQRQ
UHQWDOLQFRPHLVQRWFROOHFWHGE\WKH1DWLRQDO6WDWLVWLFV2IILFH $VDOODUUDQJHPHQWVDUH




$ QXPEHURI RWKHUVRXUFHVDUHLQFOXGHGLQWKHVXUYH\V³ RWKHUFDVKLQFRPH LQFRPHIURP






5HJUHWWDEO\ LQWKHDEVHQFHRI GDWDLQDXVHDEOHIRUP LWZLOOEHQHFHVVDU\WRXVHWKHVLQJOH






SRSXODWLRQFHQVXVHV     DQG DQGIURPVL[DJULFXO















































































WHQVLYHGLVFXVVLRQ KDYHEHHQSODFHGLQ$SSHQGL[ & 7KHUHODWLYLVHGVHWV ZKHUHWKHUDZ
YDOXHVIRUYDULDEOHVKDYHEHHQPDGHUHODWLYHWRWKHKLJKHVWYDOXHLQHDFKVHW DUHSUHVHQWHG
EHORZ $ UHIHUHQFH LVSURYLGHGZLWKHDFKWDEOH WRWKHUHOHYDQW WDEOHVDQGGLVFXVVLRQ LQ
$SSHQGL[ & WRZKLFKWKHUHDGHULVFRPPHQGHG IRUDPRUHGHWDLOHGSLFWXUH
 5HODWLYLVHGGDWDVHWV
7KHWDEOHVLQWKLVVHFWLRQVKRZWZRGDWDVHWV HDUOLHUDQGODWHU 7KHHDUOLHUGDWDVHWVDUHPRVWO\
ILJXUHVFROOHFWHGEHIRUH :KLOHWKLVJHQHUDOO\DSSOLHV WKHUHDUHDQXPEHURI H[FHSWLRQV
ZKHUHQRILJXUHVDUHDYDLODEOHEHIRUH 7KHODWHUVHWVDUH LQWKHPDLQ ILJXUHVFROOHFWHG















(DFKRI WKHWKUHHFRPSRQHQWYDULDEOHV KRXVHKROGVL]H DFFHVVWRLQIRUPDWLRQNQRZOHGJH
DQGKHDOWK ZDVJLYHQHTXDOZHLJKWSHUFHQW
7DEOH  +XPDQ&DSLWDOUHODWLYHGDWDVHWV 5XUDODQGXUEDQ
VHW KRXVHKROGVL]H NQRZOHGJHLQIRUPDWLRQ KHDOWK KXPDQFDSLWDO
5XUDO
HDUOLHU    
ODWHU    
8UEDQ
HDUOLHU    
ODWHU    
VHH$SSHQGL[ 6HFWLRQ &
$VQRWHGLQ$SSHQGL[ & VHHS  KHDOWKLQIRUPDWLRQLVKDUGWRFRPHE\³ HDUOLHU
DQGODWHUUXUDOYDOXHVDUHWKHVDPH
(DUOLHU DQG ODWHU YDOXHV IRU WHOHFRPPXQLFDWLRQV DFFHVV DUH  FRPSDUHG ZLWK 











XUEDQSHUFHQW &URSSLQJFDSDFLW\DQGGLYHUVLW\ZHUHHTXDOO\ZHLJKWHG &DVKFURSV D







7DEOH  3K\VLFDO&DSLWDOUHODWLYHGDWDVHWV 5XUDODQGXUEDQ
VHW FDVK FDSDFLW\ DJULFXOWXUDO SUR[LPLW\ SK\VLFDO
FURS GLYHUVLW\ WHFKQRORJLHV FDSLWDO
UXUDO
HDUOLHU     
ODWHU     
XUEDQ
HDUOLHU QD    









FHUQ WKDW WKH NH\ YDULDEOH ODQGDFFHVV LVQRWJLYHQPRUHZHLJKW EXWRQFHZHLJKWLQJ LV
FRQVLGHUHGLWLVGLIILFXOWWRNQRZZKHUHWRVWRS
7DEOH  1DWXUDO&DSLWDOUHODWLYHGDWDVHWV 5XUDODQGXUEDQ
VHW JDUGHQ OLWWRUDO IRUHVW IDOORZ QDWXUDO
DFFHVV DFFHVV DFFHVV FDSLWDO
UXUDO
HDUOLHU     
ODWHU     
XUEDQ
HDUOLHU     
ODWHU     
VHH$SSHQGL[ 6HFWLRQ &
7KHHDUOLHUUXUDOYDOXHIRUIDOORZVHHPVVXVSLFLRXVO\KLJK DVVRPHSURYLQFHVKDGORZHUUHO
DWLYHVFRUHVLQGLFDWLQJVKRUWHUIDOORZSHULRGV &DXWLRQLVXUJHG EXWDQXPEHURI DOWHUQDWLYH











7KHILJXUHVLQEUDFNHWVLQ7DEOH  VKRZWKHYDOXHV KDG3RSXODWLRQDQG+RXVLQJ
&HQVXVYDOXHVIRUXUEDQSURGXFWLRQEHHQLQFOXGHG
7DEOH  )LQDQFLDO&DSLWDOUHODWLYHGDWDVHWV 5XUDODQGXUEDQ
VHW FDWWOH NDYD FRFRQXWV RWKHU ZDJHV ILQDQFLDO
OLYHVWRFN FDSLWDO
UXUDO
HDUOLHU      
ODWHU      
XUEDQ
HDUOLHU QD QD QD QD  








7DEOH  6RFLDO&DSLWDOUHODWLYHGDWDVHWV 5XUDODQGXUEDQ
VHW ODQJXDJH SURYHQDQFH FKXUFKFXVWRP VRFLDOFDSLWDO
UXUDO
HDUOLHU    
ODWHU    
XUEDQ
HDUOLHU QD   






























































 7KHLUFKLOGUHQ ERUQLQWRZQ DUH
WKHILUVWWRORVHWKHLULVODQGDIILOLDWLRQV RYHUWLPHFUHROLVDWLRQEHFRPHVWKH
QRUPIRUXUEDQUHVLGHQWV
:KLOHWKHORVVRI LGHQWLILFDWLRQZLWKDQLVODQGDQGFXOWXUHLVFHUWDLQO\GLPLQLVKHG LI QRWORVW
LWFDQQRWEHVDLGFDWHJRULFDOO\WKDWWKLVORVVKDVQRWEHHQUHSODFHGE\HOHPHQWVRI FXOWXUH
DQGEHORQJLQJZKLFKDUHGHULYHGRWKHUZLVH³ IURPWKHXUEDQSODFHRI UHVLGHQFH IURP
FKXUFKPHPEHUVKLSRUIURPPHPEHUVKLSRI IULHQGVKLSJURXSV LQZKLFKWKHFRQQHFWLRQ
LVRIWHQWKHLVODQGLGHQWLILHGDVEHLQJWKHLVODQGRI RULJLQ EXWQRWDOZD\V %ODFNVDQGVVHH
)LJXUH $LVDWKRURXJKO\PL[HGFRPPXQLW\ZLWKSHRSOHIURPPDQ\LVODQGVOLYLQJVLGHE\
VLGH 6HDVLGHVHH)LJXUH $ DQRWKHUODUJHLQIRUPDOVHWWOHPHQWKDV E\FRQWUDVW VHSDUDWH
VHWWOHPHQWVRI 7DQQHVH 3DDPHVHDQG7RQJRDQLVODQGFRPPXQLWLHV












DVLQWHUPHGLDULHVLQVXFKVHFWRUVRI WKHLQIRUPDOHFRQRP\DVWKHWUDGHLQPDULMXDQD ZKLFKLVXQPHDVXUHG EXW
DQHFGRWDOO\TXLWHODUJH
8UEDQ OHDVHVKDYHQRWEHHQ WUHDWHGH[WHQVLYHO\ LQ WKLV VWXG\ EHFDXVHWKH\DUHRXWVLGHWKHVFRSHRI WKH
VWXG\ :KHQWKH*RYHUQPHQWVHWWOHGWKHERXQGDULHVRI WKHXUEDQDUHDDQGUHDFKHGDQDJUHHPHQWZLWKWKH,ILUDQ



















RQIDOORZSUDFWLFHV DQGWKDWVKRUWHUIDOORZSHULRGVPD\EHDSSURSULDWH 1HYHUWKHOHVV WKH
HYLGHQFHSUHVHQWHGE\$OEHUVDQG*ROGEDFK EDFNHGE\WKH%RXUNHVWXGLHV%RXUNH









WKHUHDOGDQJHULVWKDWWKHFKDQJHLQWKHQDWXUHRI UHJURZWKIURPZRRG\ KLJKUHJURZWK WR
YLQHVDQGVKRUWJUDVVHVPD\EHLUUHYHUVLEOH ZLWKRXWGHOLEHUDWHLQWHUYHQWLRQ






















































LL 6HSDUDWHFRQVLGHUDWLRQRI WKHOLYHOLKRRGVRI WKHWZRXUEDQFRKRUWV WKHpOLWHDQGWKH






LQWKLVGHFOLQH LQQDWXUDOFDSLWDO WKHPRVWVLJQLILFDQWIHDWXUH $SSDUHQWJURZWK LQ
WKHXUEDQDVVHWEDVH LVFRQWHQWLRXV DQGOLNHO\WREHDUHIOHFWLRQRI DVKRUWFRPLQJ
LQPHWKRG 7KHVHOHFWLRQRI YDULDEOHVPHDVXUHGWRPDNHXSVRFLDOFDSLWDOLQFOXGHG








UDQJHRI VWUDWHJLHV 8VHZLOOEHPDGHRI HDUOLHUDQGODWHUDVVHWSHQWDJRQVWRLGHQWLI\HIIHFWV
RI WKRVHPHGLDWLQJSURFHVVHV ,QSUHSDUDWLRQ DZRUNLQJPRGHOLVSURSRVHG WRWHVWWKH
PRVWREYLRXVHIIHFW WKHGHFOLQHLQQDWXUDOFDSLWDOIRUUXUDOKRXVHKROGV
%HIRUHSURSRVLQJ WKHPRGHO LWZRXOGEHXVHIXO WR UHYLVLW WKH IORZV LQ WKH IUDPHZRUN
PRGHO 6RPHWLPHKDVQRZEHHQVSHQWEXLOGLQJXSDSLFWXUHRI OLYHOLKRRGDVVHWVIRUUXUDO
DQGXUEDQKRXVHKROGV ,WKDVEHHQQRWHGWKDWWUHQGV ERWKRI ULVHDQGIDOO HPHUJHGLQ
WKHVWRUHRI DVVHWVRYHUWLPH DVKRXVHKROGVUHVSRQGHGWRHYHQWV³ FKDQJHVLQSROLWLFDO













WKHVXEVLVWHQFHJDUGHQHUV ,I WKHIUDPHZRUNPRGHOLVWRSURYHXVHIXO DQH[SODQDWLRQIRU















)LJXUH  VKRZVWKHDUHDRI (OOLV
IUDPHZRUNZKLFKLVQRZWREHH[DPLQHG 7KH

WDVNVIRUFROXPQ$ KDYHEHHQFRPSOHWHG DQGFRQVLGHUDWLRQQRZPRYHVWRFROXPQV% DQG
&
:KLOHIHZGLIILFXOWLHVDUHSUHVHQWHGLQDTXDOLWDWLYHDQDO\VLVRI WKHPRGLI\LQJHIIHFWRI VRFLDO

















































$OWKRXJKWKHFRPSRVLWHPHDVXUH ILQDQFLDOFDSLWDO UHPDLQHGWKHVDPH LWVFRPSRQHQWPHD
VXUHVVKRZHGFRQVLGHUDEOHPRYHPHQW &DWWOHSURGXFWLRQJUHZ NDYD FRFRQXWVDQGRWKHU
OLYHVWRFNGHFOLQHG ZDJHVDQGVDODU\JUHZVOLJKWO\ LQUHODWLYHWHUPV EXWUHPDLQHGDYHU\





L GHFOLQHLQSHUFHQWDJHRI KRXVHKROGVJURZLQJDOOFDVKFURSV³ FRIIHH FRFRD SHSSHU
YDQLOOD FDWWOH NDYD FRFRQXWDQGRWKHUOLYHVWRFN
$ FDXWLRQDU\UHPLQGHULVUHTXLUHGKHUH 3URGXFWLRQPD\KDYHULVHQLQYROXPH ZLWKVSHFLDOLVDWLRQRUDQ\
QXPEHURI RWKHUFDXVHV EXWWKHSHUFHQWDJHRI KRXVHKROGV SDUWLFLSDWLQJ KDVGHFOLQHG

LL VKRUWHQLQJRI IDOORZ










7KLV LPSURYHPHQW LVKLJKO\ VXVSHFWDV LW LVGXH WR ODUJH ULVHV LQSHUFHQWDJHZLWK IRUHVW
DFFHVVVHH7DEOH  7KDWUHODWLYHULVHLQIRUHVWDFFHVVLVGXHLQPRVWSDUWWRDUHODWLYH
GHFOLQHLQUXUDODFFHVV DFORVLQJRI WKHJDS 7KHODWHUILJXUHFDPHIURPDTXHVWLRQRQVROLG
IXHOXVHLQWKH0XOWLSOH,QGLFDWRU&OXVWHU6XUYH\6KXDLEDQG5DKPDQ 7KH
FHQVXVTXHVWLRQDOVRDVNHGDERXWVROLGIXHOXVH 7KHUHZDVDUHDOXSZDUGPRYHVHHWDEOH
RQS  EXWLWPD\KDYHEHHQDUHVXOWRI PRUHKRXVHKROGVEX\LQJZRRGDQGFKDUFRDO

DWWKHPDUNHW UDWKHUWKDQFROOHFWLQJIRUHVWUHVRXUFHV $VWKDWFDQQRWEHGHWHUPLQHG WKLV
DSSDUHQWIHDWXUHZLOOQRWEHIXUWKHUFRQVLGHUHG
6RFLDOFDSLWDO³ LQFUHDVH
$ KLJKHUYDOXHIRUSURYHQDQFHLVWKHPDLQFRQWULEXWRUVHHGLVFXVVLRQ S 
,WLVSRVVLEOHWKDWVHFRQGJHQHUDWLRQVLQLQIRUPDOVHWWOHPHQWVPD\KDYHDFFXPXODWHGVRPH
UHFRJQLWLRQRI ULJKWVRYHUWLPH 7KHVHZRXOGLQFOXGHWKRVHULJKWVUHFRJQLVHGE\QHLJKERXUV















VKRZHGDGHFOLQHLQXUEDQDUHDV $ SHUFHQWUDWHRI FKLOGUHQZKRKDGDWWHQGHGVFKRRO
LQ3RUW9LODLQKDGGURSSHGWRSHUFHQWLQ ZKLOHLQ/XJDQYLOOHSHUFHQW
GURSSHGWRSHUFHQW9DQXDWX1DWLRQDO6WDWLVWLFV2IILFH DQG6KXDLEDQG









LL PXFK KLJKHU SHUFHQWDJH RI  
QDWLYHV







































7KLVLQLWLDWLYH VSRQVRUHGE\$XV$,' DQGWKH:RUOG%DQN UHTXLUHGWKHJRYHUQPHQWWRVHOO
LWVSHUFHQWVWDNHLQWKHIRUPHUPRQRSRO\SURYLGHU7HOHFRP9DQXDWX/LPLWHG LQODWH
 DVDSUHFRQGLWLRQIRUWKHLQWURGXFWLRQRI DVHFRQGVHUYLFHSURYLGHU 'LJLFHO 7KLV
























:KLOH WKHUH DUHPDQ\ IRUPDO XUEDQ OHDVHVZLWK FHUWDLQ WHQXUH WKHUH DUH ODUJH DUHDVRI
LQIRUPDOVHWWOHPHQW ZKHUHSHRSOHUHVLGHDWWKHZKLPRI WKHFXVWRPODQGRZQHUV ,QWKH
LQIRUPDOVHWWOHPHQWVHOHFWULFLW\DQGZDWHUVXSSO\DUHXQFHUWDLQ DQGSLWODWULQHVDUHWKHPRVW
FRPPRQWRLOHWV &RQQHOODQG/HD &KXQJDQG+LOO RU WKHVWXG\ZKLFKWKH\


















LQUXUDODUHDV EXW LVQRWZLWKRXWVRPHVRFLDO OHJLWLPDF\ LI QRWOHJDOUHFRJQLWLRQ :KLOH
WKHFXVWRPRZQHUVDUHPDNLQJPRQH\RXWRI WKHLQIRUPDOVHWWOHUVWKHVLWXDWLRQLVVWDEOH




&UHROLVDWLRQ LVRQ WKH ULVH LQXUEDQDUHDV DQGPDQ\\RXQJSHRSOHDUHDWULVNRI  ORVLQJ
FRQQHFWLRQVZLWKWKHLULVODQGFXOWXUDOKHULWDJH
$VWKH3RUW9LODERUQSRSXODWLRQJURZV FLUFXODUPLJUDWLRQGHFOLQHV%RQQHPDLVRQ










3DXO,DNXOD SHUV FRPP  3DXORZQVDQGGULYHVWD[LV +HVDLGWKDWKHZRXOGQRWVSHQGPRQH\RQ
JRRGKRXVLQJXQWLOKHFRXOGDIIRUGDQXUEDQOHDVH








VLQFH LWV FUHDWLRQ LQ 7KH$VLDQ'HYHORSPHQW%DQN  UHFRPPHQGHG WKDW LW






2QSDVWHYLGHQFH VXFKDEHOLHI PD\EHQDLYH 1HYHUWKHOHVV PRVWEHOLHYHWKDWWKHGHPLVH
RI WKH9&0% ZRXOGEHDERRQIRUSURGXFHUVDQGIRUWKHQDWLRQDOSXUVH
7KH(XURSHDQ8QLRQEDQRQNDYDLPSRUWV LQLWLDWHGE\*HUPDQ\LQ LVGLVFXVVHGLQ
$SSHQGL[ & VHHS  .DYDLVH[SRUWHGWR$XVWUDOLD )LMLDQG1HZ&DOHGRQLD 7KH







WKH\KDYHSUHVVLQJQHHGV WKH\SURGXFHIRUH[FKDQJH ,I SULFHVDUHSRRURUQHHGIRUFDVKLV
PLQLPDO WKH\SURGXFHIRUWKHLURZQFRQVXPSWLRQ ,QDSHULRGRI IDOOLQJSULFHV SURGXFWLRQ
IRUH[FKDQJHLVGURSSLQJ 7KHVDPHSKHQRPHQRQLVGHVFULEHGIRUWKH6RORPRQVLQ9ROXPH




6SHFLDOLVDWLRQ LQSDUWLFXODU FURSVKDVEHHQ D ORQJHUWHUP WUHQG 0DOHNXOD LV WKHPDMRU
JURZHURI FRFRD 3HQWHFRVWDQG0DHZRWKHPDMRUJURZHUVRI NDYD DQGFRIIHHFDQRQO\EH





RZHGE\9&0% KWWSZZZUQ]LFRPSDJHVQHZVSKS"RS UHDG	LG  DFFHVVHG

























WUDOLD WKH(XURSHDQ8QLRQDQG1HZ=HDODQG 2QHRI WKHPDMRUUHDVRQVIRULWVVXFFHVVLV
WKDWLWVIRXQGLQJGLUHFWRUIURPWRZKRFRQWLQXHVDVDUWLVWLFGLUHFWRU DQGWKH
PDMRUVFULSWZULWHUDUHERWKH[SDWULDWHVIURPWKH8QLWHG.LQJGRP











7KHUHLVDORFDOXQGHUFXUUHQWRI UHVHQWPHQWWKDWWKHFRVWV³ ZLWKGUDZDORI VXEVLVWHQFH
OLWWRUDO UHVRXUFHV³ RXWZHLJK WKHEHQHILWVRI  FRPPXQLW\ERDWV DQGRWKHU FRPPXQLW\
UHVRXUFHVDQGWRXULVP WRZKLFKDFFHVVLVQRWDOZD\VRSHQ RUIUHH%DUWOHWWSURYLGHV
WKH3HDFH&RUSVYLHZRQWKLVSURMHFW ZKLFKKHOHGLQ












.DORWLWL XVHGWKHWRXULVPSRWHQWLDORI WKHVHWWLQJ WRSHUVXDGHWKHLVODQGHUVWRUHIXVH
GHYHORSHUV













PXQLFDWLRQVKDYHLPSURYHGJHQHUDOO\ DQGWKHUHLV VXSHUILFLDOO\DWOHDVW HQJDJHPHQWZLWK









































$ VHULHVRI  WKH WHOHYLVLRQVKRZ 
6XUYLYRU



















PXVWEHPDGH WR WKHRXWVLGHUV 7KLV LVDFRQWULEXWLQJDVSHFW LQ WKHGHFOLQHDQGGLVDS






5HFHQWO\ VWXGLHVE\3ROORFN  /HERW DQG6DUGRV DOUHDG\FLWHG LQ WKLV









7KLVLVDPDMRUSRLQWLQWKHDQDO\VLV ,W LVKHUHWKHZRUNLQJPRGHO³ /DQGSUHVVXUHDV
WKHFDXVHRI  WKHGHFOLQH LQQDWXUDOFDSLWDO WKURXJKGHFOLQH LQIDOORZSHULRGV³ ZLOOEH
WHVWHG
/DQGSUHVVXUH LV WDNHQ WRPHDQ D ULVH LQ ODQGXVH LQWHQVLW\ RU LQWHQVLILFDWLRQ ZKLFK LV
SURGXFLQJSUHVVXUHRQWKHODQGUHVRXUFH
7KHHYLGHQFHIRUODQGSUHVVXUHEHLQJWKHSULQFLSDOFDXVDWLYHDJHQWLQGHFUHDVLQJIDOORZLV






7R OHDYH ODQG WR IDOORZZRXOG DOPRVW FHUWDLQO\ EH WR ORVH LW WR DQRWKHU VR FRQWLQXRXV










,I WKHSHUFHQWDJHRI ODQGXQGHUJDUGHQFXOWLYDWLRQLVFRQVLGHUHG IURPWKH$JULFXOWXUH
&HQVXVWRWKH$JULFXOWXUH&HQVXVWKHUHZDVDULVHRI DURXQGSHUFHQW





9162 D 9162 
&DOOLQJWRPLQGWKHHDUOLHUGLVFXVVLRQRQSUHVVXUHVLQ7LNRSLD&KDSWHU WKHPRVWREYLRXV
FRQWHQGHUDVDFDXVDOLQIOXHQFHZRXOGEHSRSXODWLRQJURZWK
,I SRSXODWLRQJURZWKHTXDOOHG RUZDVJUHDWHUWKDQ WKDWRI WKHULVHLQODQGXVH DQLQIHUHQFH
FRXOGEHGUDZQWKDWJURZLQJSRSXODWLRQZDVDFDXVHRI ODQGXVHLQWHQVLILFDWLRQ


























VWDWHRI 0HODQHVLDQDJULFXOWXUH WKDWRI VPDOO PRELOHSRSXODWLRQVDWORZGHQVL
WLHVXVLQJVZLGGHQZLWKOLWWRUDODQGIRUHVWKXQWLQJDQGFROOHFWLQJZDVVXSSODQWHGE\ODUJHU










KLVHDUOLHUHQWKXVLDVP %\ KHZDVFRPSOHWHO\GLVHQFKDQWHG +HZURWHWKDWQRWRQO\
ZDVWKHPRGHOVLPSOLVWLFDQGXQLQIRUPDWLYHIRUFDVHVWXGLHV WKHQRWLRQRI LQWHQVLILFDWLRQ
LWVHOI PLOLWDWHGDJDLQVWDQXQGHUVWDQGLQJRI WKHFRPSOH[QDWXUHRI DJUDULDQFKDQJH ZKHUH
QRLWHUDWLYHGHYHORSPHQWDOVHTXHQFHFRXOGEHIRXQG%URRNILHOG
,Q DYROXPHRI WKHMRXUQDO $VLD3DFLILF9LHZSRLQW GHYRWHGWZRLVVXHVWRDUDQJHRI
UHVSRQVHVWRWKHGHYHORSPHQWRI WKHRULVLQJZKLFKKDGWKHIRUPXODWLRQDVLWVIUDPHZRUN
DQGLQZKLFK%URRNILHOGDSSHDUHG )RUPDQ\RI WKHZULWHUV WKHOLQHDULW\DQGGH
WHUPLQLVWLFQDWXUHRI  WKHPRGHOGLGQRWDOORZIRUDVRSKLVWLFDWHGXQGHUVWDQGLQJRI  WKH
VRFLDOGLPHQVLRQVRI DJUDULDQFKDQJH$OOHQDQG%DOODUG 0LQQHJDODQG'Z\HU %URRNILHOG
*DUGQHU %RXUNHHWSDVVLP )RURWKHUV VXFKDV$OOHQ % ZRUNLQJZLWKODUJH









7DEOH  VKRZVSHUFHQWDJHSRSXODWLRQJURZWKEHWZHHQ³ DQG³ 
%RWKYDOXHVDUHSURYLGHG IRUFRPSDULVRQZLWKWKHODQGLQFUHDVH IURP












,I WKH3DUHWRRSWLPDOLW\SURMHFWLRQV&KDSWHU DUHUHFDOOHG DUHDVRI JRRGDJULFXOWXUDOODQG




















9162  9162 D 9162  9162 
7KHUH LV DQ HYHQ JUHDWHU GLVSDULW\ EHWZHHQ ODQG H[WHQVLILFDWLRQ DQG JURZWK LQ SRSXOD
WLRQ ZLWK ODQG IDU RXWVWULSSLQJ SRSXODWLRQ 2QFH DJDLQ %RVHUXS






















WRKLVXVHRI KHUIRUPXODWLRQ IRUWKHVDNHRI VLPSOLFLW\
%URRNILHOGZLWK+DUWIRXQGWKDWWKH\ZHUHXQDEOHWRSURYHWKH%RVHUXSEDVHGK\
SRWKHVLV 7KH\QRWHRWKHUPHFKDQLVPVZKLFKPD\GHWHUPLQHODQGXVHLQWHQVLILFDWLRQ 3DU
WLFXODUO\ WKH\QRWHWKHFRQQHFWLRQRI LQWHQVLYHODQGXVHZLWKWKHVRFLDOQHHGVRI VXUSOXV
SURGXFWLRQ 7KH1HZ*XLQHDKLJKODQGV IDUPHUVXVH VZHHWSRWDWRPDLQO\ WR IHHGSLJV
ZKLFKDUHUDLVHGLQODUJHQXPEHUVIRUVRFLDOGLVWULEXWLRQLQSUHVWLJHVHHNLQJFHUHPRQLHV
6ZHHWSRWDWRSURGXFWLRQ LV JHDUHGQRW WR DFFRPPRGDWHSRSXODWLRQGHQVLW\ EXW WR WKH

QHHGIRUKLJKHUUDWHVRI SURGXFWLRQ WRREWDLQSUHVWLJHWKURXJKIHDVWKRVWLQJ%URRNILHOG
ZLWK+DUW  %URRNILHOGE 
7KHLPSDFWRI PRGHUQLW\ZDVH[DPLQHG DQGWKHUHODWLYHO\PLQRUHIILFLHQFLHVJDLQHGWKURXJK




³ ULFH WLQQHGPHDWDQGILVK ZKLFK
KDYHWREHSXUFKDVHGZLWKGLYLGHQGVRI FDVKFURSSLQJ³ ZDVDGGHGWRWKHPL[RI FDXVDWLYH
SRVVLELOLWLHV%URRNILHOGE 
/DVWO\ %URRNILHOGZLWK+DUWWXUQHGWRLQVWDQFHVRI GLVLQWHQVLILFDWLRQRI DJULFXOWXUHWKURXJK
RXW0HODQHVLD ZKHUHHYLGHQFHH[LVWVRI IRUPHULQWHQVLYHSUDFWLFHVLUULJDWLRQGLWFKHV WHU
UDFLQJRI KLOOVLGHV ZKLFKKDYHEHHQDEDQGRQHG
*HQHUDOO\LQHDVWHUQ0HODQHVLD WKRXJK ZHVHHWKHFRPELQHGHIIHFWRI DOPRVW
DOOWKHIRUFHVGLVFXVVHG 3RSXODWLRQQXPEHUVIHOOIRUGHFDGHV DQGWKHGHFOLQH
ZDV WHPSRUDULO\ DXJPHQWHGE\ ODERXU UHFUXLWLQJ 'HFOLQLQJQXPEHUV DQG
JUHDWO\LPSURYHGPRELOLW\ UHOHDVHGPDQ\VPDOOLVODQGVIURPDFRQGLWLRQRI
SRSXODWLRQSUHVVXUH DQGWKHVPDOOHUSRSXODWLRQVUHPDLQLQJRIWHQUHORFDWHG
LQRUGHU WRSDUWLFLSDWH LQ WKHQHZHFRQRP\ RU WRJURXSDURXQG&KULVWLDQ








RI WKHOLYHOLKRRGVEHLQJGHVFULEHG³ VXEVLVWHQFHSOXV³ DQGZKLFKIRUJHWWKHG\QDPLF
DQGRSSRUWXQLVWLFQDWXUHRI DJULFXOWXUDOSURGXFWLRQIRUH[FKDQJH &RIIHHSULFHVIDOO FRSUD
SULFHVIDOO FRFRDSULFHVIDOO GLVHDVHKLWVNDYDDQGEXDL ULFHDQGWLQQHGILVKSULFHVULVH
DQGEHIRUHORQJ SHRSOHDUHRQFHDJDLQJURZLQJVROHO\IRUWKHLURZQFRQVXPSWLRQ
1RQHWKHOHVV %URRNILHOGZLWK+DUWSUHVHQWDPRUHQXDQFHGYLHZRI SRVVLEOHFDXVHV





WLFXODUFDXVHV EHFDXVHRI WKHLQWHUFRQQHFWLRQRI HOHPHQWV DQGWKHDUJXPHQWKDVVRPH
ZHLJKW $WWKHJURVVHU QDWLRQDOOHYHO ZKHUHWKHFRQFHUQVRI WKLVWKHVLVOD\ SDUWLFXODUIDF
WRUVEHFRPHVWDWLVWLFDOO\PRUHVLJQLILFDQWVLPSO\EHFDXVHWKH\DSSHDUUHJXODUO\HYHU\ZKHUH
7KHUHLVOLWWOHUHDVRQWRVXVSHFWWKDWWKHFXOWXUDOFRPSOH[LW\RI 9DQXDWXLVRI DOHVVHURUGHU













,Q %URZQ DIRUPHU%URRNILHOGFROODERUDWRU ZLWK3RGROHIVN\ WXUQHGDJDLQWRWKH
1HZ*XLQHD+LJKODQGVVWXGLHVWRUHH[DPLQHWKHG\QDPLFVRI DJULFXOWXUDOLQWHQVLILFDWLRQ
7KH\WHVWHGDQXPEHURI YDULDEOHSDLUV³ SRSXODWLRQGHQVLW\DQGDJULFXOWXUDO LQWHQVLW\
DJULFXOWXUDO LQWHQVLW\DQGIDOORZSHULRG SRSXODWLRQGHQVLW\DQGODQGWHQXUH DJULFXOWXUDO
LQWHQVLW\DQG ODQG WHQXUH ODQG WHQXUHZLWK IDOORZSHULRG³ DQGIRXQG WKDW WKHFORVHVW
FRUUHODWLRQZDVREWDLQHGEHWZHHQODQGWHQXUHDQGOHQJWKRI IDOORZ 7KH\QRWH
:KLOHJURXS WHUULWRU\ LV UHFRJQLVHGQHDUO\HYHU\ZKHUH LQGLYLGXDOSORWVDUH














SHUVRQDO FRPPXQLFDWLRQ DV FLWHG E\%URZQ DQG3RGROHIVN\  

&OHDUO\ WKLVDVVHUWLRQRI DQRWKHUSRVVLEOHFDXVDWLYHDJHQWLQODQGLQWHQVLILFDWLRQ WKDWRI
DVVXULQJRU UHLQIRUFLQJ FODLP WR WHQXUHQHHGV WREH WHVWHG DJDLQVW WKH9DQXDWX VWXGLHV








RXW9DQXDWX DQGKDYHEHHQZHOOGRFXPHQWHG  +RZHYHU HYLGHQFHKDVEHHQSUHVHQWHG
HDUOLHULQWKLVFKDSWHURI GHFOLQHVLQFXOWXUDOHOHPHQWV ODQJXDJH SURIHVVHGDGKHUHQFHWR
FXVWRPDQGSURYHQDQFH 7KRVHVWUXFWXUHVSURYLGHWKHPLOLHXIRUVRFLDOSURGXFWLRQ ,W
%URRNILHOGDQG%URZQ*OLFN %URRNILHOG %URZQ*OLFNDQG+DUW
















PDGHVWUXFWXUHVVXFKDVGLWFKLQJ WHUUDFLQJ IDFLOLWDWLRQRI FROOXYLDOIORZVDQGSRQGLUULJD





SRUWDQWYHU\ HDUO\ LQ WKH/DSLWD DUFKDHRORJLFDO UHFRUG ZLWKKLV HYLGHQFH IURPD VLWH LQ

















)LQDOO\RQWKLVSRLQW LWEHKRYHVXVWRFRQVLGHUWKHDPRXQWRI ODQGDYDLODEOH DQGWRUHPLQG
RXUVHOYHVWKDWDFFRUGLQJWRWKHHDUOLHUSURMHFWLRQVLQWKLVVWXG\ WKHUHZDV LQPRVWORFDWLRQV
DPSOHDYDLODEOHODQGIRUSRSXODWLRQJURZWK DWOHDVWDFFRUGLQJWR4XDQWLQ
































PDUNHW 6KHDOVRQRWHGWKDWDFRRSHUDWLYHVWRUH UXQE\WKHYLOODJHUV SURYLGHGWLQQHGPHDW
DQGILVK ULFH ELVFXLWVDQGRWKHUSUHVWLJHIRRGV :HFDQSUHVXPHIURPWKHVHKLQWVWKDWFDVK
FURSSLQJZDVSUHVHQW















HVWDEOLVK RUUHLQIRUFH FODLPVWRODQG DVIRXQGE\%URZQDQG3RGROHIVN\
$OOHQ LQKLV0DORVWXG\ QRWHGWKDWWKHUHZDVDVHULRXVVXVWDLQDELOLW\LVVXHIRUWKH




























ZKLFKFXOPLQDWHGLQWKH/DQG6XPPLW 6XEVHTXHQWO\ DQXPEHURI H[WHUQDOGRQRUV
DQGLQWHUQDWLRQDORUJDQLVDWLRQVKDYHVSRQVRUHGSURJUDPPHVGHVLJQHGWRFODULI\ODQGRZQ




GLVSXWH 3ROLWLFLDQV JRYHUQPHQWHPSOR\HHVDQGSROLWLFDOSDUW\RIILFLDOVH[HPSWHG OHDVH
VHWWOHPHQWVDUHWKHRQO\ZD\IRUPDQ\WRVHFXUHTXDQWLWLHVRI FDVK &DVKUHPDLQVIRUPRVW
WKHRQO\PHDQVRI PDNLQJSXUFKDVHVRI ZHVWHUQJRRGV DVEDQNVDUHUHOXFWDQWWRQHJRWLDWH
ODUJHSHUVRQDOORDQVZLWKRXWVHFXULW\ 6HFXULW\ IRUEDQNHUVDWOHDVW GRHVQRWLQFOXGHODQG
KHOGXQGHUWUDGLWLRQDOWHQXUH
:KLOHZLOOLQJQHVVLVRQHFRQGLWLRQQHHGHGWRVXSSO\ WKHUHLVDQRWKHU³ DELOLW\ RUPRUH
FRUUHFWO\LQWKLVLQVWDQFH OHJLWLPDF\RUULJKWIXORZQHUVKLS 7KHTXHVWLRQRI ULJKWIXORZQHU
VKLSLVDVLQWULQVLFDVLWLVLQWUDFWDEOH ,WFDQQRWEHUHVROYHGGHILQLWLYHO\ :KLOHLWFRQWLQXHV
WREHWKHLQWHQWLRQRI WKLVVWXG\WRVLGHVWHSWKHYH[HGTXHVWLRQRI ULJKWIXORZQHUVKLS LWLV
QHFHVVDU\WRVKHGVRPHOLJKWVHHDOVRGLVFXVVLRQ &KDSWHU 
,Q WKH&RQVWLWXWLRQUHWXUQHGDOOODQGVWRWKHUXOHVRI FXVWRP&RQVWLWXWLRQRI WKH
5HSXEOLFRI 9DQXDWX  7KHVH
UXOHVRI FXVWRP
ZHUHIRUPXODWHGDQGPDLQWDLQHG





KDYHEHHQXQHQIRUFHDEOH ,W LVSUHFLVHO\WKDW ODFNRI FRQVHQVXVZKLFKWRGD\PDNHVWKH
TXHVWLRQRI ULJKWIXORZQHUVKLSLPSRVVLEOHWRUHVROYH 7KHFKLHIVRI WKHLVODQGFRXUWVDUHQRW
WUXVWHGE\WKHYLOODJHUV HLWKHUEHFDXVHLWLVDVVXPHGWKDWGHFLVLRQVZLOOEHPRWLYDWHGE\UHQW
VHHNLQJEHKDYLRXUV RUEHFDXVHWKHLUWUDGLWLRQDONQRZOHGJHLVQRWEHOLHYHGRUUHVSHFWHG




*RYHUQPHQWKDVDFTXLUHG ODQGFRPSXOVRULO\ $OO ODQG LV RUKDV WKHSRWHQWLDO WREH LQ






GLVSXWHGWHQXUH :KHUHWKHUHLVQRGHPDQG WKLVXQFHUWDLQW\LVDQXLVDQFH ZKHUHGHPDQG
LVKLJK LWJXDUDQWHHVWKDWWKHUHZLOOEHDJJULHYHGSDUWLHV OLWLJDWLRQDQGXQFHUWDLQW\
,QVXFKDVLWXDWLRQ ZKHUHQRWHQXUHFDQEHHVWDEOLVKHGZLWKFHUWDLQW\ LWZRXOGEHXQVXU
SULVLQJLI PDQ\WXUQHGWKHLUDWWHQWLRQWRILQGLQJDPHDQVRI HVWDEOLVKLQJ RUUHLQIRUFLQJ
WHQXUHWKH\EHOLHYHWKH\KROG $V%URZQDQG3RGROHIVN\ $OOHQDQG-DQVHQ
HWDO KDYHDOOREVHUYHG WKLVFDQWDNHWKHIRUPRI SODQWLQJWUHHV RURWKHUFDVK
FURSV RQJDUGHQODQGDIWHUKDUYHVW LQRUGHUWRFRQWLQXHWKHRFFXSDWLRQRI WKHODQGDQG
WKXVFRQWLQXHWHQXUH 7KLVSUDFWLFHLVSUREOHPDWLFDQGERWK$OOHQDQG-DQVHQHWDO
KDYHFRQFHUQVIRULWVVXVWDLQDELOLW\RYHUWKHORQJHUWHUP &RPPXQLW\FRQVHQVXV

















































WKH\ZHUHH[SHFWHG DQGLQPRVWXUEDQKRXVHKROGV ZKHUHWKH\ZHUHQRW 7KHFRUHDFWLYLW\
ZDVVXEVLVWHQFH³ HQVXULQJWKDWWKHKRXVHKROGKDGVXIILFLHQWIRRGDQGVKHOWHU $URXQG
WKLVFRUH RWKHUOLYHOLKRRGDFWLYLWLHVWRRNSODFH EXWQRWDWWKHH[SHQVHRI WKHFRUHDFWLY
LW\
7RHYDOXDWHVXFKDOLYHOLKRRGE\PHDQVRI W\SRORJLHV DQDVVXPSWLRQWKDWWKHDLPRI WKHFRUH




0HDVXUHV WREHXWLOLVHG DUH FRQVWUDLQHG WR VXEVLVWHQFHDSSURSULDWH WHUPV DFFHVV WR UH
VRXUFHVPHDVXUHGE\SHUFHQWDJHSDUWLFLSDWLRQ 6XEVLVWHQFHSOXVOLYHOLKRRGW\SRORJLHVZLOO
EH LGHQWLILHG XVLQJSHUFHQWDJHSDUWLFLSDWLRQYDOXHV IRU WKHQRQFRUHDFWLYLWLHVRI  OLYHOL
KRRG
(OOLVH[DPLQHGWZRRWKHUDQDO\WLFDOPHWKRGVIRULQWHUURJDWLQJOLYHOLKRRGVWUDWHJLHV
































IRU WKHXUEDQ OLYHOLKRRG H[FHSWZDJHVDQGVDODU\ DUHGUDZQIURPWKHSRSXODWLRQ
FHQVXV DVWKH\DUHWKHRQO\DYDLODEOHSHUFHQWDJHV $OOFHQVXVILJXUHVDUHDERYHWUHQGV
IURPWKHRWKHUSRSXODWLRQDQGDJULFXOWXUHFHQVXVHV 7KLVDQRPDO\KHLJKWHQVWKHELDVLQ














XUEDQ  UXUDO 
VXEVLVWHQFH ZDJHV  VXEVLVWHQFH FRFRQXWV 
VXEVLVWHQFH FRFRQXWV  VXEVLVWHQFH NDYD 
VXEVLVWHQFH FDWWOH  VXEVLVWHQFH FDWWOH 
VXEVLVWHQFH NDYD  VXEVLVWHQFH RWKHUFURSV 
VXEVLVWHQFH RWKHUFURSV  VXEVLVWHQFH ZDJHV 
9162  9162 D
7KHVXEVLVWHQFHSOXVZDJHVOLYHOLKRRGVWUDWHJ\VWURQJO\IDYRXUVXUEDQKRXVHKROGV LQFRP
SDULVRQZLWKUXUDOGZHOOHUV +RZHYHU WKLVDGYDQWDJHLVFRPSDUDWLYHRQO\ 7KHVWUDWHJ\LV
DYDLODEOHWROHVVWKDQDWKLUGRI XUEDQKRXVHKROGV DQGWKHVLWXDWLRQVHHPVWREHJURZLQJ
VWHDGLO\ZRUVH 7KHSHUFHQWDJHSDUWLFLSDWLRQLQZDJHVDQGVDODU\HDUQLQJLQXUEDQKRXVH
KROGVKDVVKRZQDPDUNHGGHFOLQHRYHUWLPH ,Q WKHYDOXHZDVSHUFHQW LQ
SHUFHQW  SHUFHQW DQG SHUFHQW 7KHSHUFHQWYDOXHLQWKHWDEOH
FRPHVIURP )RUUXUDOKRXVHKROGVWKHILJXUHVDUH SHUFHQW  SHU
FHQW  SHUFHQW  SHUFHQW DQGSHUFHQWLQ 7KHUHLVQRWUHQG
DSSDUHQWLQWKHUXUDOILJXUHV EXWFDXVHVIRUWKHXUEDQGHFOLQHFDQEHRIIHUHG
7KHSHUFHQWDJHVZLWKDFFHVV WRZDJHDQGVDODU\SULRU WRFDQEHH[SODLQHGE\ WKH
FRORQLDOEDQRQQL9DQXDWXUHVLGLQJLQXUEDQDUHDVXQOHVVWKH\ZHUHLQHPSOR\PHQW 7KLV





VWUXFWXUHV ZLWKDKLJKHUSHUFHQWDJHRI WKHSRSXODWLRQXQGHUZRUNLQJDJH 6XFKKDVQRW
EHHQWKHFDVH 7KHUHKDVEHHQFKDQJHLQWKHSRSXODWLRQVWUXFWXUHLQXUEDQDUHDVRYHUWKH
SHULRGRI SRSXODWLRQFHQVXVHV³  EXWWKDWFKDQJHKDVEHHQDGHFOLQHLQSHU












   FHQVXVHV +RXVLQJ([SHQGLWXUHDQG,QFRPH6XUYH\

:KHQZH H[DPLQHG UXUDO DQGXUEDQ DVVHWSHQWDJRQV LQ WKHSUHYLRXV FKDSWHU WKH ODWHU
SHQWDJRQVVKRZHGDOPRVWHTXLYDOHQWYROXPHV LQXUEDQDQGUXUDO OLYHOLKRRGDVVHWEDVHV
)URPWKLVHTXLYDOHQFH LWFDQEHVDLG WKDWZKLOH WKHUH LVQRUHODWLYHGLVDGYDQWDJH WRXU
EDQKRXVHKROGV WKH\KDYHIHZHUOLYHOLKRRGVWUDWHJ\RSWLRQVWRFKRRVHEHWZHHQDQGWKLV









VXFKLVWKHFDVH :HKDYHDOUHDG\LGHQWLILHGVRPHRXWFRPHV ERWKLQWHUPVRI VHFXULW\DQG
VXVWDLQDELOLW\RI OLYHOLKRRGV
,QEXLOGLQJOLYHOLKRRGDVVHWSHQWDJRQV DGHFOLQHLQOLYHOLKRRGDVVHWVIRUUXUDOKRXVHKROGV
RYHUWLPHFRXOGEHWUDFHG ([DPLQDWLRQRI WKHHIIHFWVRI PRGLI\LQJDQGFRQWH[WXDODJHQWV
RQOLYHOLKRRGVKRZHGWKDWODQGZLWKGUDZDOVKDYHKHLJKWHQHGOHYHOVRI LQVHFXULW\DERXWODQG









$JDLQ IURP)LJXUH  LQFRPHOHYHO LQFRPHVWDELOLW\DQGVHDVRQDOLW\DUHOLVWHGDVHOHPHQWV
RI OLYHOLKRRGVHFXULW\ DORQJZLWKGHJUHHVRI ULVN )RUUXUDOVXEVLVWHQFHSOXVKRXVHKROGV
QHLWKHULQFRPHOHYHO QRULQFRPHVWDELOLW\DUHFRQVLVWHQWZLWKWKHVXEVLVWHQFHDSSURSULDWH
XQLWRI PHDVXUH DFFHVVWRUHVRXUFHVPHDVXUHGE\SHUFHQWDJHSDUWLFLSDWLRQ DQGZDJHDQG





























VELRGLYHUVLW\ LV WKUHDWHQHGE\DQXPEHURI  LQWURGXFHGVSHFLHVRI
SODQWVDQGDQLPDOVDQGRYHUKDUYHVWLQJRI VRPHUHHI DQGODJRRQILVK +RZ
HYHU TXDUDQWLQH SURWRFROV KDYH EHHQ GHYHORSHG WR SUHYHQW WKH LPSRUW RI

















WKH&KLQD1DWLRQDO)LVKHULHV*URXS&RUSRUDWLRQSHUFHQW $VRI -DQXDU\ QR





GHOD\V LWVHHPVWKDWLQWHQWUHPDLQVVWURQJ *DPHILVKLQJLVDODUJHWRXULVWGUDZFDUG ZLWKD

























ORFDWLRQVZLWKVDQGDOZRRGVSHFLHV ZLWKVRPHVXFFHVV EXWWKH\DUHVORZJURZLQJ VRZLOO
RQO\EHRI ORQJHUWHUPEHQHILW
2WKHUHQYLURQPHQWDOFRQFHUQVDUHUHODWHGWROLYHOLKRRGVDQGZLOOEHWUHDWHGDVOLYHOLKRRG
VXVWDLQDELOLW\FRQFHUQV )URP)LJXUH  VXVWDLQDELOLW\ LVVXHV OLVWHGZHUHVRLOVDQG ODQG























 ODQGZLWKGUDZDOV ORVVRI XVXIUXFWULJKWV
DQGQDWXUDOUHVRXUFHDFFHVV
 GHFOLQLQJXUEDQZDJH ODQGSUHVVXUH ZDWHUSROOXWLRQ
DQGVDODU\RSWLRQV RYHUH[SORLWDWLRQRI QDWXUDOUHVRXUFHV




,QWKLVVWXG\LWLVDUJXHGWKDWODQGLQVHFXULW\ RUIHHOLQJVRI LQVHFXULW\DERXWODQGULJKWV KDYH
EHHQWKHURRWFDXVHRI ODQGXVHLQWHQVLILFDWLRQ
7KHSURJQRVLV IRU WKHHIIHFWLYH UHVROXWLRQRI  WKH ODQG WHQXUH LVVXHV LVYHU\SRRU 7KH
FRQVWDQWVWUHDPRI OHJLVODWLRQDQGUHJXODWLRQIURPWKHJRYHUQPHQWKDVDFKLHYHGOLWWOHRU
QRWKLQJ 7KH LQWUXVLRQRI RXWVLGHDJHQFLHV $XV$,' DQGRWKHUV KDV FRQWULEXWHG WR D




7KHUH LV OLWWOHRUQRGRXEWWKDW WKHDVVRFLDWHGHQYLURQPHQWDO LVVXH³ ELRPDVV ORVVDQG






 DVRFFXUUHGRQ7LNRSLD.LUFKDQG<HQ ,I HQYLURQPHQWDOPDQDJHPHQW
UHJLPHVVXFKDVZHHGLQJ UHSODQWLQJRI ORVWZRRG\IDOORZVSHFLHVDQGOHQJWKHQHGIDOORZ
SHULRGVZHUHLQVWLWXWHGLWFRXOGEHH[SHFWHGWKDWHQYLURQPHQWDOGHJUDGDWLRQZRXOGEHDPH
OLRUDWHG (UDGLFDWLRQRI WKHWZRLQWURGXFHGWUHHVSHFLHV³ (FXDGRU/DXUHODQG /HXFDHQD
















7KHPRVW LPPHGLDWH LPSDFWRI  ODQGSDVVLQJ LQWR OHDVHKROG LVRQ WKHDFFHVVRI  WKH LQ
GLJHQRXVSRSXODWLRQVWRWKDWODQG ERWKIRUQDWXUDOUHVRXUFHFROOHFWLQJDQGIRUH[HUFLVLQJ


















8OWLPDWHO\ DVPRUH ODQG LVZLWKGUDZQ WKHUHZLOOEHRYHUH[SORLWDWLRQRI WKHUHPDLQLQJ
QDWXUDOUHVRXUFHVDQGELRGLYHUVLW\ZLOOGHFOLQH
'HFOLQLQJXUEDQZDJHDQGVDODU\RSWLRQV
ODQGSUHVVXUH ZDWHUSROOXWLRQ RYHUH[SORLWDWLRQRI QDWXUDOUHVRXUFHV
+LJKOHYHOVRI SRSXODWLRQGHQVLW\LQXUEDQDUHDV SDUWLFXODUO\LQWKHSHULXUEDQDUHDVRI 3RUW






ODWULQHV &KXQJDQG+LOO 5HWLFXODWHGZDWHU LVXQDYDLODEOH RUH[RUELWDQWO\SULFHG
LQWKHLQIRUPDOVHWWOHPHQWVDQGZDWHUFROOHFWLRQIURPUXQRII LVFRPPRQO\VWRUHGLQROG
IXHOGUXPVRUUHIULJHUDWRUVUROOHGRQWKHLUVLGH 7KHUHLVQRJDUEDJHFROOHFWLRQDQGZDVWH




+XQJU\SHRSOHDUHXQOLNHO\ WR WDNH WKH ORQJHUWHUPYLHZRI H[SORLWDWLRQRI QDWXUDO UH















2QWKHLVODQGRI 7DQQDWKHUHDUHIHUDOKRUVHV *RDWV LQYDU\LQJGHJUHHVRI GRPHVWLFD





















,I LWLVEH\RQGWKHFDSDFLW\RI JRYHUQPHQWVRI 3DFLILFQDWLRQVWRFRPEDWLQYDVLYHVSHFLHV
WKHQLWLVXQUHDOLVWLFWRH[SHFWWKDWUXUDODQGXUEDQKRXVHKROGVDIIHFWHGE\WKHVHLQFXUVLRQV









/DXUHODQG /HXFDHQD GHVSLWHLWVZLGHVSUHDGXVHDVILUHZRRG /HXFDHQD VXFNHULQJSURGXFHV
WKLFNHWVZKLFKRYHUZKHOPDQ\QDWLYHVSHFLHV%DNHRDQG4DUDQL

7KHUHKDYHEHHQPDQ\VXFFHVVIXOLQWURGXFWLRQV DUDQJHRI WURSLFDOIUXLWV³PDQJR DYR




)LQDOO\ WKHFRQFHQWUDWLRQRI DLGLQPHWURSROLWDQDUHDVDQGWKHDLPRI WKDWDLG³ HFRQRPLF
WUDQVLWLRQ³ KDVLPSDFWVRQFXOWXUDOVXVWDLQDELOLW\ /LWWOHDLGPRQH\KDVJRQHWRWKHHQ
FRXUDJHPHQWRI WUDGLWLRQDO FXOWXUDONQRZOHGJHDQGVRPHKDVDFWLYHO\XQGHUPLQHGLW 7KH
FXUUHQWXQFHUWDLQW\LQODQGWHQXUHV\VWHPVLVDQREYLRXVH[DPSOH ZKHUHWUDGLWLRQDOV\VWHPV
KDYHEHHQPDGHXQZRUNDEOHE\WKHLPSRVLWLRQRI OHJDOVWDQGDUGVRI SURRI








,QWKHIROORZLQJFKDSWHU WKHUHVXOWVRI WKHWKUHHUHVHDUFKWDVNVDOUHDG\XQGHUWDNHQ³ WKH















%HIRUHEHJLQQLQJ LWPD\EHKHOSIXOWR OLQNWKHFDVHVWXG\ 9DQXDWX WRWKHZLGHUZRUOG
FRQWH[WH[SORUHGLQWKLVFKDSWHU
7KHVWXG\KDV WRWKLVSRLQW EHHQWHVWLQJ LQDYDULHW\RI ZD\VDQGXVLQJDVXFFHVVLRQRI
PRGHOV WKHDVVHUWLRQRI WKHSHRSOHRI 9DQXDWXWKDWWKHLUWUDGLWLRQDOV\VWHPVRI ODQGDQG
OLYHOLKRRGDUHRI JUHDWHUHFRQRPLFYDOXHWKDQGHYHORSPHQWHFRQRPLVWVDUHSUHSDUHGWR









GHYHORSHG E\',)' IRU UXUDO OLYHOLKRRG DQDO\VLV LQ WKDW WKH XQLW RI PHDVXUHZDVQRW







'RHV WKH H[SHULHQFH RI  VXEVLVWHQFHEDVHG SURGXFHUV LQ D 3DFLILFPLFURVWDWH KDYH DQ\

















,QWKHUHYLHZRI OLWHUDWXUH&KDSWHU  WKHSUROLIHUDWLRQRI LQGLFHV LQGLFDWRUVDQGPHWDSKRUV
RI GHYHORSPHQW³ RI FRVWRI OLYLQJ GHYHORSPHQW VXVWDLQDELOLW\ KDSSLQHVV OLYHDELOLW\









KXPDQHQYLURQPHQWDOLPSDFW UHJDUGOHVVRI KRZ DQGDWZKDWSROLWLFDO VRFLDORUFXOWXUDO
FRVW WKHVHOHYHOVDUHDFKLHYHG
7KH+XPDQ'HYHORSPHQW ,QGH[PHDVXUHV YDULDEOHVZKLFK DUH DSSURSULDWH WRPDUNHW
EDVHG LQGXVWULDOLVHGDQGJOREDOLVHGVRFLHWLHV³ OLIHH[SHFWDQF\DWELUWK OHYHORI VFKRRO
HGXFDWLRQ DQG*URVV1DWLRQDO,QFRPH*1, SHUFDSLWD³ EXWQRWQHFHVVDULO\VRWRRWKHU
VRFLHWLHVDQGRWKHUHFRQRPLFV\VWHPV 2QO\PDUNHWEDVHGVRFLHWLHVFDQVFRUHZHOORQWKH
LQGH[ VRWKHYDULDEOHV DVVHOHFWHG DUHQRUPDWLYH LQVHQVLWLYHWRFRQWH[W DQGLQVRPHFDVHV




ODWLRQ WKXVSURGXFLQJFRQVLVWHQWO\ORZ DQGLQDFFXUDWH HVWLPDWHVIRUWKLVPHDVXUHLQFRXQ
WULHVZKHUHVXEVLVWHQFHSURGXFWLRQV\VWHPVDUHGRPLQDQW 7KH:RUOG%DQNPD\XQGHUYDOXH
VXEVLVWHQFHSURGXFWLRQVHHEHORZ EXWDWOHDVWLWDFNQRZOHGJHVLWVH[LVWHQFH








RI PDWHULDOJRRGV DQGLVLQVHQVLWLYHWRRWKHUFRQWH[WXDOLQIOXHQFHV SDUWLFXODUO\WKHVRFLDO
DQGFXOWXUDODVSHFWVRI KXPDQOLIH ZKLFKPD\QRWEHPHDVXUDEOHE\OHYHOVRI PDWHULDOJRRGV
6DKOLQV
7KHFRPSRVLWHPHDVXUHSURSRVHGKHUH WKDWRI DUDQNLQJRI DVHOHFWLRQRI FRXQWULHVLQ











)LJXUH  )$2 IRRGSULFHLQGH[ ³ 
ZZZIDRRUJZRUOGIRRGVLWXDWLRQZIVKRPHIRRGSULFHVLQGH[HQ³ DFFHVVHG-XQH 
:RUOGFHUHDOVWRFNVUHSUHVHQWWKHVDIHW\QHWDJDLQVWIRRGVKRUWDJH
)LJXUH  VKRZVFHUHDOVVWRFNV SURGXFWLRQDQGFRQVXPSWLRQVLQFH 7KHFKDUW LV
SUHVHQWHG LQDGHOLEHUDWHO\RSWLPLVWLFPDQQHU 7KHULJKWD[LV ZKLFKJRHVIURP]HURWR
PLOOLRQ WRQQHV LVXVHGIRUVWRFNV WKH OHIW ZKLFKJRHV IURPPLOOLRQ WR
PLOOLRQWRQQHV IRUSURGXFWLRQDQGXWLOLVDWLRQ ,I RQHD[LVRQO\ZDVXVHG VD\IURP]HURWR
PLOOLRQWRQQHV WKHORZOHYHORI VWRFNV FRPSDUHGWRSURGXFWLRQDQGXVH ZRXOGEH
DSSDUHQW

)LJXUH  )$2 :RUOGFHUHDOVWRFNV ³ 
ZZZIDRRUJZRUOGIRRGVLWXDWLRQZIVKRPHFVGEHQ³ DFFHVVHG-XQH 
7KHVWRFNWRXVH UDWLR KDVGHFOLQHGRYHUWKHSDVWGHFDGH IURPSHUFHQWLQ WR
SHUFHQWLQ0D\




DFDWDVWURSKLFFURSIDLOXUHDQGUXQGRZQRI UHVHUYHV ,QWKHVDPHSHULRG³ 
ZRUOGSRSXODWLRQKDVJURZQIURPELOOLRQWRELOOLRQ PLOOLRQPRUHSHRSOH
RUSHUFHQW



























FLVH 6RPHRI WKHLQIRUPDWLRQKDVEHHQGUDZQIURPLQWHUQHWVRXUFHV DQGQRWDOOKDYHEHHQ





WREHVWUHQJWKV LQRWKHU VLPLODUHFRQRPLHV :KHWKHUJOREDOLVHG QHWZRUNHGHFRQRPLHV





:KHUH WKHUH LV QRW HQRXJK ODQG WR IHHG WKHSRSXODWLRQ WKHUH LV LQKHUHQWULVNRI  IRRG






DVHVWLPDWHGLQ0D\LQWKH &,$ )DFWERRN KWWSVZZZFLDJRYOLEUDU\SXEOLFDWLRQV
WKHZRUOGIDFWERRNJHRV
7KHYDULDEOHSDVVHV WKH WZR WHVWV ,W LV QRWQRUPDWLYH LQ FKDUDFWHU DQG LV DSSURSULDWH
IRUVXEVLVWHQFHEDVHGSURGXFWLRQ ZLWKRXWDQ\LQKHUHQWELDVDJDLQVWRWKHUSURGXFWLRQV\V
WHPV
$WWHQWLRQKDVSUHYLRXVO\EHHQGUDZQWRWKH)$2 PHWKRGRI HVWLPDWLRQ ZKLFKPHDVXUHVRQO\FXUUHQWO\




&RXQWULHVZKLFKDUHQHW LPSRUWHUVRI  IRRGDUH DWKLJKHU OHYHOVRI  ULVN WKDQ WKRVH WKDW
KDYHEHHQSURYLGLQJHQRXJKIRRGIRUWKHLUSRSXODWLRQ :KLOHWKLVIDFWRULVKLVWRULFDOLQ
QDWXUH DQGQRWSUHGLFWLYH³ LQWKHVHQVHWKDWSDVWSHUIRUPDQFHGRHVQRWKHOSWRSUHGLFW
IXWXUHSHUIRUPDQFH³ LWLQGLFDWHVZKHUHWKHSRVVLELOLW\RI IRRGLQVHFXULW\H[LVWV RUKDV









EHHWV URRWVDQGPHDW³ ZLWKSURFHVVHGIRRGDQGWH[WLOHJRRGVH[FOXGHG 1JDQG$NVR\
 SUHVHQWWZRVHWVRI ILJXUHV³ UDZYDOXHVRI LPSRUWVDQGH[SRUWVLQGROODUV
DQGQHWIRRGLPSRUWVDVDSHUFHQWDJHRI DOOLPSRUWV 7KHVHFRQGZDVFKRVHQEHFDXVHLW
VKRZVWKHUHODWLYHPDJQLWXGHRI WKHH[FHVVRUGHILFLW DQGEHFDXVHLWPHHWVWKHFULWHULRQRI
DYRLGDQFHRI FDVKWHUPV 1HWLPSRUWHUVKDYHDQHJDWLYHSHUFHQWDJH QHWH[SRUWHUVKDYHD
SRVLWLYHSHUFHQWDJH
7KHUHLVDPLQRUQRUPDWLYHHOHPHQWLQWKLVYDULDEOH EHFDXVHVXEVLVWHQFHSURGXFWLRQLVQRW
PHDVXUHG LQ LPSRUWH[SRUWGDWD EXWWKLV LVEDODQFHGE\DQDVVXPSWLRQWKDW LI DFRXQ
WU\ZLWKKLJKOHYHOVRI VXEVLVWHQFHSOXVSURGXFWLRQLVQRWDQHWIRRGLPSRUWHU WKHQWKDW
VXEVLVWHQFHEDVHGSURGXFWLRQLVPHHWLQJWKHQHHGVRI WKHSRSXODWLRQ $OWHUQDWLYHO\ LWPXVW
EHDGPLWWHG LWFRXOGPHDQWKDWWKHFRXQWU\LVXQDEOHWRLPSRUW GXHWRILQDQFLDOFRQVWUDLQWV










7KLV LWHP LV FDOFXODWHG LQ WKDWPDQQHU ,I DGGHG WRJHWKHU WKHVH WZRSHUFHQWDJHV DGG














HQFRXUDJH RUUHLQWURGXFH XUEDQVXEVLVWHQFHJDUGHQLQJDVDPHDQVRI SURPRWLQJKHDOWK

LHUGLHWDQGJUHDWHUIRRGVHOIVXIILFLHQF\DPRQJXUEDQVHWWOHUV (DVWDQG'DZHV
GRFXPHQWWKHJURZWKRI KRPHJDUGHQLQJLQ.LULEDWL DVDUHVXOW LQSDUW RI DLGVSRQVRUHG
SURMHFWV
7KHILJXUHVIRUXUEDQLVDWLRQSHUFHQWDJHVDQGSHUFHQWDJHSRSXODWLRQLQYROYHGLQDJULFXOWXUH
ZHUHWDNHQIURPFRXQWU\SURILOHVRQWKH &,$ )DFWERRN ZHEVLWHDQGYHULILHGDJDLQVW











SDUFHOVRI ODQG 5RRWFURS\LHOGVDUHPXFKKLJKHUWKDQFHUHDOV $FURVVDOOFRXQWULHV WKH
\LHOGVYDU\IURPWKUHHWLPHVKLJKHUWRPDQ\WLPHVKLJKHU EXWWKHPHDQLVVRPHZKHUHQHDU




LQWURSLFDODQGVXEWURSLFDOV\VWHPV ULFHSDGG\LQSDUWLFXODU /LNHZLVH URRWFURSSURGXF
WLRQ PRVWDVVRFLDWHGZLWKWURSLFDODQGVXEWURSLFDOSURGXFWLRQ LVXQGHUWDNHQLQWHPSHUDWH
FOLPDWHV SRWDWRHVDQGVZHHWSRWDWRYDULHWLHVPDLQO\ EXW LQFOXGLQJVXJDUEHHWV FDUURWV
SDUVQLSVDQGWXUQLSV
&OLPDWHLQIRUPDWLRQZDVGUDZQIURPWKH &,$ )DFWERRN FRXQWU\SURILOHV ZLWKGRPLQDQW
FOLPDWHXVHGIRUODUJHUFRXQWULHVZLWKDYDULHW\RI FOLPDWHV $ VLPSOHWZRSRLQWVFDOHZDV
XVHG ZLWKWURSLFDODQGVXEWURSLFDOSURGXFWLRQVFRUHGDVWZR DQGWHPSHUDWHSURGXFWLRQ
VFRUHGDVRQH 7KHUDWLRRI URRWFURSVWRFHUHDOVLVGHULYHGIURP (DUWKWUHQGV GDWD




PLQXVSHUFHQWDJHXUEDQLVDWLRQDGGHG WRSHUFHQWDJH UHIXJHHDQG LQWHUQDOO\
GLVSODFHGSRSXODWLRQ
+LJKOHYHOVRI XUEDQLVDWLRQDUHDQLQGLFDWRUIRULQIOH[LELOLW\LQOLYHOLKRRGRSWLRQVDQGDODFN
RI FDSDFLW\WRDGDSWWRRWKHUOLYHOLKRRGV RUWRVHOIVXIILFLHQWSURGXFWLRQ LQWKHHYHQWRI
FULWLFDOIRRGVKRUWDJHV







HVWDEOLVKHG ,Q VXFK WLPHV ODQGDV IRRGJURZLQJ VSDFH UDWKHU WKDQ ODQGDV DPHQLW\ LV
SDUDPRXQW 7KHORVVRI ODQGHQWLWOHPHQWWKURXJKSRSXODWLRQGLVSODFHPHQW RUGXHWRWKH
FRPPRGLILFDWLRQRI ODQG LVDFUXFLDOHOHPHQWLQOLYHOLKRRGORVV $VZLOOEHVHHQ WKLVIHDWXUH
LVHQGHPLF LQ$IULFD ZKHUHFLYLOZDUVDQG LQWHUQDO VWULIHKDYH UHGXFHGIRRGVHFXULW\ LQ
RWKHUZLVHUHVLOLHQWFRXQWULHV







WRWKHLUFRXQWU\RI UHIXJH UDWKHUWKDQWKHLUFRXQWU\RI RULJLQ 7KLVDWWULEXWLRQZDVPDGH
ZLWKVRPHPLVJLYLQJV 6KRXOGUHIXJHHVEHFRXQWHGDVDSUREOHPIRUWKHLUFRXQWU\RI RULJLQ
RUIRUWKHLUFRXQWU\RI UHIXJH" ,QWKHHQG LWZDVGHFLGHGWKDWUHIXJHHVDUHDSUHVHQWSUREOHP






:KLOHKLJKOHYHOVRI XUEDQLVDWLRQDUHDIHDWXUHRI PDUNHWRULHQWHGHFRQRPLHV SHUKDSVDQ




















WUHDWPHQW³ DVRXWOLQHGLQWKHVRFDOOHG%UXVVHOV'HFODUDWLRQ³ SDUWRI WKH7KLUG8QLWHG
KWWSXVDLGODQGWHQXUHQHWXVDLGOWSUSURGXFWV








# Landlocked Least Developed Country 
* Small Island Developing State 
Africa
1 Angola 18 Madagascar
2 Burkina Faso# 19 Malawi#
3 Benin 20 Mali#
4 Burundi# 21 Mauritania
5 Chad# 22 Mozambique
6 Comoros* 23 Niger#
7 Central African Rep# 24 Rwanda#
8 Eritrea 25 Sao Tome & Principe*
9 Ethiopia# 26 Senegal
10 Gambia 27 Sierra Leone
11 DRep Congo 28 Somalia
12 Guinea 29 Sudan
13 Djibouti 30 Togo
14 Guinea-Bissau* 31 Uganda#
15 Eq. Guinea 32 Tanzania




















&XUUHQWO\ WKHUHDUH$IULFDQFRXQWULHV $VLDDQG3DFLILFFRXQWULHVDQG+DLWL IURPWKH
$PHULFDV 9DQXDWXLVGRXEO\ODEHOOHG DVERWK/HDVW'HYHORSHG&RXQWU\DQG6PDOO,VODQG
'HYHORSLQJ6WDWH
1H[W 7DEOH  VKRZVWKHWRSWHQKLJKUDQNLQJFRXQWULHVRQWKH+XPDQ'HYHORSPHQW







&OLPDWLFDOO\ WKLVJURXSLVYDULHG ZLWKSHUKDSVDSUHSRQGHUDQFHRI WHPSHUDWHSURGXFWLRQ
V\VWHPV
































DQGFOLPDWH IHDWXUHVZDV FDOFXODWHGXVLQJ D UDWLRRI  ORZ\LHOGSURGXFWLRQ WRKLJK \LHOG
SURGXFWLRQDQGDGGLQJDZHLJKWLQJIRUFOLPDWH IHDWXUHV WZRIRU WURSLFDORUVXEWURSLFDO
SURGXFWLRQ RQHIRUWHPSHUDWHV\VWHPVDQGRWKHUV





WKHFDVHRI 9DQXDWX ZKHUHDOPRVWQRFHUHDOVDUHJURZQFRUQLVDVPDOOH[FHSWLRQ WKH




&HUHDOSURGXFLQJFRXQWULHV VXFKDV$XVWUDOLD (ULWUHD DQG0DXULWDQLD DUH UDQNHGPXFK
KLJKHUZKHQWKHYDULDEOHLVH[FOXGHG
7RPLQLPLVHWKLVHIIHFW WKHPD[LPXPYDOXHIRUWKHKLJK\LHOGORZ\LHOGUDWLRZDVFRQ










7KHWRSWHQFRXQWULHVLQERWKDQG LQWHUPVRI WKHLQGLFDWRUVRI UHVLOLHQFHWR







VFRUHVDERYH -DSDQDQG1RUZD\VKDUHGERWWRPSODFH ZLWKVFRUHVOHVVWKDQKDOI WKDW
RI 9DQXDWX ERWKLQDQGLQ $XVWUDOLD 1HZ=HDODQGDQGWKH1HWKHUODQGVKDYH
WKHKLJKHVWVFRUHVIRUWKHVRFDOOHGGHYHORSHGFRXQWULHV GXHWRDEXQGDQWODQGDYDLODELOLW\
$XVWUDOLD KLJKOHYHOVRI IRRGH[SRUWSURGXFWLRQ1HZ=HDODQGDQGKLJKOHYHOVRI KLJK
\LHOGFURSSLQJSRWDWRHVDQGEHHWVLQWKHFDVHRI WKH1HWKHUODQGV
7KHVHUHVXOWVVHHP DWILUVW WREHFRXQWHULQWXLWLYH VRZHOOLQFXOFDWHGLVWKHLGHDRI WKH
VXSHULRULW\RI WKHGRPLQDQWPRGHRI GHYHORSPHQW³ WKHJOREDOLVHG QHWZRUNHGHFRQRP\
,I LWLVUHFDOOHGWKDWSXUFKDVLQJSRZHU DFRPPRQVWUDWHJ\KDVEHHQH[FOXGHGIURPFRQ
VLGHUDWLRQ WKHQWKHUHVXOWVFDQEHVHHQLQFRQWH[W $GGLWLRQDOO\ LWFDQEH LQIHUUHGWKDW
SXUFKDVLQJSRZHU LV IRU WKHVH 
KLJKO\GHYHORSHG
FRXQWULHV QRWRQHRI DGLYHUVHVHWRI
VWUDWHJLHV EXWWKHGRPLQDQW SHUKDSVWKHRQO\ RQH
1RQHWKHOHVV LQGHIHUHQFHWRWKDWGHHSO\KHOGQRWLRQRI JOREDOLVHG QHWZRUNHGVXSHULRULW\
WKHLPSOLFDWLRQVRI WKHUHVXOWVIRUVRFDOOHGGHYHORSLQJFRXQWULHVZLOOEHGLVFXVVHGVHSD
UDWHO\ILUVW
)LUVW UHPHPEHUWKDW LQFRQVWUXFWLQJWKH)RRG5HVLOLHQFH,QGH[ LQGLFDWRUVRI UHVLOLHQFH
ZHUHFKRVHQRQWKHEDVLVWKDWWKH\ZHUHDEOHWREHPHDVXUHGLQVXEVLVWHQFHDSSURSULDWH








IRXQGWRKDYHDVXLWHRI VWUDWHJLHVIRUHQVXULQJUHVLOLHQFHWRSHULRGVRI IRRGLQVHFXULW\ 7KH









)RU WKRVH FRXQWULHV KLJKRQ WKH+XPDQ'HYHORSPHQW ,QGH[ ORZ VFRUHV LQ WKHVH ILYH




WKH+XPDQ'HYHORSPHQW,QGH[ WKHSURVSHFWLVOHVVFHUWDLQ 7KH\PD\EHZRUVHRII WKDQ
WKHVPDOO LVODQGGHYHORSLQJVWDWHVDQG ODQGORFNHG OHDVWGHYHORSHGFRXQWULHVZKLFKKDYH
SHUIRUPHGZHOOLQWKH)RRG5HVLOLHQFH,QGH[ 7KH\ZLOOQRWEHDEOHWRFRPSHWHZLWKULFKHU
FRXQWULHVLQSXUFKDVLQJSRZHU QRUZLOOWKH\KDYHWKHVSUHDGRI HOHPHQWVRI UHVLOLHQFHWR
EHPRUHVHOIVXIILFLHQW
+RSHIXOO\ WKLVH[HUFLVHKDVEHHQDEOHWRGHPRQVWUDWHWKDWQRWLRQVRI GHYHORSPHQWFDQEH
VKRZQWREHFRQWH[WXDOO\FRQWLQJHQW ,QDIRRGLQVHFXUHZRUOG WKHVWUDWHJ\RI JOREDOLVHG
QHWZRUNHGHFRQRPLHV³ SXUFKDVLQJSRZHULQWKHJOREDOIRRGV\VWHP³ PD\QRWUHSUHVHQW





IRVWHULQJDEURDG DGLYHUVH UDQJHRI LQVWUXPHQWVRI UHVLOLHQFHWRFRQWH[WXDOFKDOOHQJHV
UDWKHUWKDQE\QDUURZLQJWKHEDVHRI UHVLOLHQFHWRDVLQJOHVWUDWHJ\
:KHUHIRRGLQVHFXULW\ULVNLVPDQDJHGE\RQO\RQHPHWKRG ZKHUHDOOWKHHJJVDUHSXWLQ
RQHJOREDOLVHG QHWZRUNHGEDVNHW VRWRVSHDN DQ\IDLOXUHFRXOGEHFDWDVWURSKLF
)RRG5HVLOLHQFH,QGH[WUHQGVRYHUWLPH
7RFRQFOXGHWKLVWDVN DEULHI H[DPLQDWLRQRI WKRVHFRXQWULHVZLWKWKHODUJHVWPRYHPHQWV





7KHFRXQWULHVZKLFKH[SHULHQFHGQHJDWLYHFKDQJH LQ WKHLU)RRG5HVLOLHQFH ,QGH[YDOXH




)LJXUH  )RRG5HVLOLHQFH,QGH[ %LJJHVW*DLQVDQG/RVVHV³ 
1RWDEO\ 6RPDOLDKDVKDGWKHODUJHVWQHJDWLYHPRYHPHQW ZLWKFLYLOVWULIH LQWHUQDOGLVSODFH
PHQWDQGWKH+RUQRI $IULFDGURXJKWREYLRXVFRQWULEXWLQJFDXVHV 7KHYDOXHIRUHDFK
LQGLFDWRUKDVVKRZQDGHFOLQH EXWSDUWLFXODUO\LQDGDSWDELOLW\ LQZKLFKWKHLPSDFWRI LQWHU
QDOO\GLVSODFHGSRSXODWLRQVLVFDSWXUHG +HUHWKHGHFOLQH LQUHODWLYHWHUPV ZDVIURP
WR ,WLVZRUWK\RI QRWHWKDW6RPDOLDUDQNHGVHFRQGLQIRRGH[SRUWHUV EHKLQG1HZ
=HDODQG LQERWKDQG
+DLWLKDVH[SHULHQFHGPDVVLYHXUEDQLVDWLRQLQWKHSHULRG DFROODSVHLQUXUDOSRSXODWLRQVDQG




PDVNHGE\IDOOVLQDGDSWDELOLW\ GXHWRUDSLGXUEDQLVDWLRQ DQGLQXUEDQVXEVLVWHQFH GXH
SUREDEO\WRUDSLGLQGXVWULDOLVDWLRQ
)RU1HZ=HDODQG %KXWDQ *XLQHD%LVVDXDQG1HSDO VPDOOUHODWLYHGHFOLQHVLQDGDSWDELOLW\
DQGXUEDQVXEVLVWHQFHZHUHUHVSRQVLEOHIRUWKHVOLJKWGURSV
7KHJURXSRI FRXQWULHVH[SHULHQFLQJSRVLWLYHFKDQJHZHUH$IULFDQQDWLRQV ZLWK(XURSH
DQG WKH0LGGOH(DVW DOVR UHSUHVHQWHG 7KLVJURXSZDVFRPSRVHGRI /HDVW'HYHORSHG
&RXQWULHV ZLWKWKHH[FHSWLRQRI *HUPDQ\
5HODWLYH LPSURYHPHQWV LQ IRRG VHOIVXIILFLHQF\ZHUH H[SHULHQFHG LQ DOO FRXQWULHV LQ WKH
JURXS
/HVRWKRH[SHULHQFHGUHODWLYHJURZWKLQXUEDQVXEVLVWHQFHFDSDFLW\ DVGLG6XGDQ <HPHQ
DQG=DPELD WRDOHVVHUH[WHQW 2QO\/LEHULD =DPELDDQG*HUPDQ\H[SHULHQFHGLQFUHDVHV
LQDGDSWDELOLW\ ZKLFKPD\LQGLFDWHWKDWGLVSODFHGSRSXODWLRQVFRQWLQXHWREHDVRXUFHRI
YXOQHUDELOLW\WRIRRGVXSSO\IDLOXUHLQ$IULFDQQDWLRQV HYHQZKHUHFRQIOLFWKDVGLPLQLVKHG
RUFHDVHG +RZHYHU $QJRODHQGHGD\HDUFLYLOZDULQ \HWKDGDUHODWLYHGHFOLQHLQ
DGDSWDELOLW\ GXHWRKLJKHUOHYHOVRI XUEDQLVDWLRQ 5HIXJHHVDQGLQWHUQDOO\GLVSODFHGQXP
EHUVZHUHLQ DJDLQVWLQ 8UEDQLVDWLRQURVHIURPSHUFHQW















 &DQDQHYDOXDWLRQRI ODQGZLWKGUDZDOFRVWVSURYLGHDEHWWHUSLFWXUHRI UHWXUQVWRWKH
VXEVLVWHQFHSOXVOLYHOLKRRGWKDQWKH:RUOG%DQNPHWKRG"




 &DQDPHDVXUHEHGHYHORSHGZKLFKHQDEOHVDOOHFRQRPLHV³ VXEVLVWHQFH H[FKDQJH
DQGWKRVHEHWZHHQ³ WREHDVVHVVHGDQGUDQNHGLQFRPPRQWHUPV"
7KHTXHVWLRQVSURFHHGLQRUGHUIURPWKHVSHFLILFVRI LQGLYLGXDOKRXVHKROGV WKURXJKWKH
JHQHUDOOHYHORI 9DQXDWXOLYHOLKRRGV WRWKHXQLYHUVDOOHYHORI OLYHOLKRRGVZRUOGZLGH
7KHUHVHDUFKWDVNVDOVRSURFHHGLQWKDWRUGHU IURPWKHVSHFLILF³ FRVWVRI ODQGZLWKGUDZDO
DQGWKHFDVKHTXLYDOHQWYDOXHRI WKHOLYHOLKRRG WKURXJKDJHQHUDOH[DPLQDWLRQRI 9DQX





/LNHZLVH HDFKVWHSUHSUHVHQWHGDFKDOOHQJHDQGDQDOWHUQDWLYHXQLWRI PHDVXUH WR WKH




+DUGLQJ +HUDUJXPHQW LWZLOOEHUHFDOOHG UDQWKDWEHWZHHQWKHSRODURSSRVLWHVRI HSLV
WHPRORJLFDOUHODWLYLVP ZKHUHQRWKLQJFDQEHFRPSDUHG DQGHSLVWHPRORJLFDODEVROXWLVP















FULWLFLVHGDQG SHUKDSV HYHQUHMHFWHG³ WKHQWKLVWKHVLVZLOOKDYHVXFFHHGHGLQLWVFHQWUDO
DLP







 9DOXDWLRQRI FRVWVRI ODQGZLWKGUDZDOIURPWUDGLWLRQDOXVHDQG
SUR[\PHDVXUHRI OLYHOLKRRG













XVHGLQDQXPEHURI UHSRUWVRQSRYHUW\ OLQHVDQGWKHLQFLGHQFHRI SRYHUW\ LQ9DQXDWX
9612 D :KLWHIRUGHWDO  :KLWHIRUGDQG<RVKLKDUD 5REHUWVRQ
DUH DOO 
OHJDF\
 GRFXPHQWV IRU WKH:RUOG%DQN 81,&() DQG WKH$VLDQ'HYHORSPHQW
%DQN
$WWKHKLJKHUSUR[\YDOXH 989PRQWKO\ZLWKKLGGHQFRVWVTXDQWLILHG WKHUHWXUQV






$WWKHORZHUYDOXH 989 ZKHUHIRRGDQGVKHOWHUDORQHDUHFRQVLGHUHG WKHUHWXUQV
DUHRQHDQGDKDOI WLPHVWKRVHRI WKHPLQLPXPZDJHHDUQHU DQGWZRDQGDKDOI WLPHVWKH
LPSXWHGYDOXHLQWKH+,(6










$ VHULHVRI SURMHFWLRQVDQGDFRPSDULVRQZHUHHPSOR\HGWRGHWHUPLQHWKHH[WHQWRI WKHHI









7LNRSLD DQLVODQGPXFKFORVHUWRWKHKRUL]RQRI XQVXVWDLQDELOLW\ ZDVFKRVHQDVDSUR[\
IRUFRPSDULVRQZLWKWKHVLWXDWLRQLQ9DQXDWXDQGDVDFURVVUHIHUHQFHIRUWKHSURMHFWLRQ
VHULHVUHVXOWV
7KHFRPSDULVRQVKRZHGWKDWIRUPRVWRI 9DQXDWX WKHUHZDVOLWWOHHYLGHQFHRI WKHDF
WLYHPHDVXUHVRI SRSXODWLRQDQGQDWXUDOGLVDVWHUULVNPDQDJHPHQWVHHQRQ7LNRSLD 6RPH
LVODQGVZHUHUHJDUGHGDVRYHUFURZGHG3DDPDDQG7RQJRD EXWRQ(IDWH ZKHUHWKHSUR
MHFWLRQV LQGLFDWHG DGLUH VLWXDWLRQ WKHUHZDV OLWWOHHYLGHQFHRI 7LNRSLDOLNHPHDVXUHV LQ
SODFH DVLGHIURPWKHVWHHSGHFOLQHLQIDOORZSHULRGVDQGPRYHVWRZDUGVSHUPDQHQWFXOWL
YDWLRQ
7KH ODFNRI  FRUURERUDWLRQ IURP WKHFRPSDULVRQZLWK7LNRSLD VXJJHVWV WKDW D FDXWLRXV
UHDGLQJRI WKHUHVXOWVIURPWKHSURMHFWLRQVLVWKHVDIHVWFRXUVHWRIROORZ
7KHUDWHRI ODQGZLWKGUDZDOVUHPDLQVDFRQFHUQ 7KHGHYHORSPHQWPRGHOVXJJHVWVWKDW
ODQG OLEHUDOLVDWLRQ LVDSUHUHTXLVLWH LQ WKH WUDQVLWLRQ WRDPDUNHWHFRQRP\ ,I WKDWWUDQ
VLWLRQGRHVQRWRFFXU WKHQWKRVHZKRVHOLYHOLKRRGVGHSHQGRQWUDGLWLRQDO ODQGV\VWHPV
ZLOOEHGLVDGYDQWDJHGE\ODQGOLEHUDOLVDWLRQ ,I WKHPDUNHWHFRQRP\LVJURZLQJDQGHP
SOR\PHQW VPDOOEXVLQHVVDQGRWKHU OLYHOLKRRGRSSRUWXQLWLHVDUHEHLQJFUHDWHG WKHQWKH








RORJLHVKHVXJJHVWHG ZHUHXVHGIRUWKHDQDO\VLV EXWWKHXQLWVRI PHDVXUHDGRSWHGZHUH
WKRVHZKLFKPHDVXUHDFFHVVWRUHVRXUFHV SULQFLSDOO\E\SHUFHQWDJHSDUWLFLSDWLRQ ,QDGRSW






7ZRDVVHWSHQWDJRQVZHUHFRQVWUXFWHG HDUOLHUDQGODWHUVHWV IRUDVVHVVPHQWRI WKHLPSDFWV











H[FHSWLRQRI WKHXUEDQpOLWH LQVXIILFLHQWIRUYLDEOHOLYHOLKRRGV )RUWKHUHPDLQGHURI WKH
DQDO\VLV XUEDQKRXVHKROGVZHUHFKDUDFWHULVHGDV IROORZLQJVXEVLVWHQFHSOXV OLYHOLKRRGV
ZLWKDQDUURZZDJHDQGVDODU\EDVHRI ILQDQFLDOFDSLWDODVVHWV
5XUDO OLYHOLKRRGDVVHWVZHUHVHHQWRKDYHGHFOLQHG XQHTXLYRFDOO\ RYHUWLPH )RUXUEDQ
KRXVHKROGV GHVSLWHD OLNHO\JURZWKLQRYHUDOODVVHWV DFFHVVWRZDJHVDQGVDODU\HDUQLQJ
RSSRUWXQLWLHV RQZKLFK WKH\VROHO\ UHO\ IRU ILQDQFLDOFDSLWDO KDGGHFOLQHGVWHHSO\VLQFH
,QGHSHQGHQFH
$ VHULRXVGHFOLQHLQIDOORZDQGRWKHUIHDWXUHVRI DJULFXOWXUDOLQWHQVLILFDWLRQZHUHQRWHG ,W
ZDVIRXQGWKDWLQFUHDVLQJXQFHUWDLQW\DERXWODQGWHQXUHPHDQWWKDWWKRVHKROGLQJODQGZHUH
UHOXFWDQWWRUHOHDVHWKHLUKROG IRUIHDURI ORVLQJWKHLUHQWLWOHPHQW 7KLVPHDQWWKDWDOPRVW
SHUPDQHQWFXOWLYDWLRQZDVEHFRPLQJZLGHVSUHDG OHVVEHFDXVHRI FRQVXPSWLRQQHHGV DQG











KROGV ZLWK GHFOLQLQJ DFFHVV WRZDJHV DQG VDODU\ DQGQR IRUPDO WHQXUH ULJKWV )RU DOO








,WDSSHDUV WKDW LQWKHHQFODYHHFRQRP\RI 3RUW9LOD DFFHVV WRZDJHVDQGVDODU\DUH LQ
GHFOLQH JLYLQJDOLHWRWKHQRWLRQXQGHUO\LQJPXFKRI WKHLQWHUQDWLRQDOGHYHORSPHQWDLG
DVVLVWDQFHWKDWWKHHFRQRP\LVWUDQVIRUPLQJWRDPDUNHWHFRQRP\











RUFRXOG UDQNKLJKO\RQWKHEDVLVRI SHUIRUPDQFHRYHUDUDQJHRI LQGLFDWRUV
3UHVHQWO\ ZRUOGIRRGSULFHVDUHDWKLVWRULFDOO\KLJKOHYHOV DQGZRUOGIRRGVWRFNVDUH LQ
GHFOLQH 7KLVVLWXDWLRQSURYLGHVWKHFRQWH[WXDOEDFNJURXQGIRUWKH)RRG5HVLOLHQFHUDQN
LQJ³ ZRUOGIRRGLQVHFXULW\ 7KHPHDVXUHVFKRVHQ DJULFXOWXUDOODQGSHUFDSLWD QDWLRQDO
























)RURWKHUHFRQRPLHV SDUWLFXODUO\WKRVHZLWKKLJKOHYHOVRI VXEVLVWHQFHSURGXFWLRQ WKH




LQIRRGVXSSO\DVWKH\DUHSULFHGRXWRI WKHPDUNHW DQGLI WKH\ODFNGLYHUVLW\LQHOHPHQWV
RI UHVLOLHQFHWRIRRGLQVHFXULW\ WKDWIDLOXUHLQVXSSO\PD\KDYHGLUHFRQVHTXHQFHV
7KH)RRG5HVLOLHQFH,QGH[UDQNLQJLQGLFDWHVWKDWIRUWKRVHFRXQWULHVZLWKOLPLWHGFDSDF
LW\WRFRPSHWHLQWHUPVRI SXUFKDVLQJSRZHU PDLQWDLQLQJDGLYHUVHUDQJHRI IDFWRUVRI
UHVLOLHQFHZRXOGVHHPDSUXGHQWFRXUVH
6XFKDFRXUVH LQWKHH\HVRI WKHLQWHUQDWLRQDODJHQFLHVDQGWKHGRQRUDLGFRXQWULHVDWOHDVW








,QWKHLQWURGXFWLRQLWZDVHVWLPDWHGWKDWKDOI RI WKHKXPDQSRSXODWLRQRI WKH(DUWKPD\
IROORZ VXEVLVWHQFHEDVHG OLYHOLKRRGV DQG WKH\KDYH GRQH VR IRUPDQ\ \HDUV VRPH IRU




:KDWIROORZVKHUHLVDQDWWHPSWDWV\QWKHVLVRI WKHUHVHDUFKILQGLQJV LQVHDUFKRI REMHFWLYH
WUXWK
7KHVWXG\SUHVHQWVDVLPSOHVWRU\




$ERYHDOO WKHVXEVLVWHQFHSOXVOLYHOLKRRGUHOLHVRQHQWLWOHPHQWWR DQGDYDLODELOLW\RI JRRG























IRRGLQVHFXULW\ )RUWKHJOREDOLVHG QHWZRUNHGHFRQRPLHV DGLYHUVHUDQJHRI VWUDWHJLHVLV
OHVVHYLGHQW 0LGGOHUDQNLQJFRXQWULHVZKLFKUHO\RQSXUFKDVLQJSRZHULQWKHJOREDOIRRG






LPXPZDJHRUE\ WKRVH LQGLFDWHG LQ WKH LPSXWDWLRQVRI RZQDFFRXQWSURGXFWLRQSUR
GXFHGLQWKH1DWLRQDO$FFRXQWVDQGDGRSWHGLQ3RYHUW\/LQHHVWLPDWHV DQGLI WKDWEHWKH
FDVH WKHQ VXEVLVWHQFHEDVHG OLYHOLKRRGV HYHU\ZKHUHPD\ DOVR FRPSDUH IDYRXUDEO\ZLWK





DJHQFLHV ZKLFK SODFH WKH UHWXUQV EHORZ WKRVH RI  WKH9DQXDWXPLQLPXPZDJH HDUQHU
:RUOGZLGH WKHVHDJHQFLHVDVVHVVVXEVLVWHQFHEDVHGSURGXFWLRQDVLQIHULRUWRRWKHUOLYHOL
















,Q RQH XQLYHUVH VXEVLVWHQFH UHWXUQV DUHKLJKHU WKDQ WKRVHRI  WKHPDUNHW HFRQRP\ VR
VXEVLVWHQFHSOXVSURGXFWLRQVKRXOGEHPDLQWDLQHG DVVKRXOGWKHODQGWHQXUHV\VWHPVZKLFK
VXSSRUWLW











ZLOOHQDEOHJURZWK KLJKHUUHWXUQVDQGWKHDOOHYLDWLRQRI SRYHUW\ :LWKVXFFHVVIXOWUDQVLWLRQ
SXUFKDVLQJSRZHUZLOOJURZ
,QWKLVXQLYHUVH GHYHORSPHQWLVLPSHUYLRXVWRFRQWH[W :KHWKHUWKHZRUOGLVIRRGLQVHFXUH



















WUXWKRI WKRVHOLYHOLKRRGV" 2UDUHHVWLPDWHVPDGHE\WKH:RUOG%DQNHFRQRPLVWVRI WKH
LPSXWHGFRVWVRI FRQVXPSWLRQ³ EDVHGRQDQHVWLPDWHRI FRQVXPSWLRQZLWKIHZVWDQGDUG
TXDQWLWLHV QRVWDQGDUGSULFHV QRWYHULILHGE\PHDVXUHPHQW DQGLVVHOIUHSRUWHG LQPDQ\











)XUWKHUFDVHVWXGLHV LQRWKHUSODFHVDQGRWKHUIDUPLQJV\VWHPV XWLOLVLQJ WKHPHWKRGRO
RJ\³ GHWHUPLQLQJDVWDQGDUGOLYHOLKRRGDUHDDQGDSRSXODWLRQGHQVLW\RQWKDWDUHD DQG
WKHQDVVHVVLQJFRVWVRI ZLWKGUDZDORI WKDWDUHDIURPSURGXFWLRQ³ ZRXOGSURYLGHDPRUH
FHUWDLQEDVLVIRUFDOOLQJLPSXWDWLRQPHWKRGRORJ\LQWRTXHVWLRQ











/DVWO\ WKHIHDVLELOLW\RI FRPSDULQJDOOHFRQRPLHVRQDFRPPRQEDVLV DWDVNZKLFKVHHPHG
DWWKHRXWVHWXQOLNHO\WRVXFFHHG VHHPVWRKDYHEHHQDOLPLWHGVXFFHVV DWOHDVW 7KHFRP
PRQEDVLV, DPUHIHUULQJKHUHLVWKHPHDVXUHPHQWRI DFFHVVWRUHVRXUFHVE\SHUFHQWDJH
SDUWLFLSDWLRQ ,W VKRXOGEHSRVVLEOH WR FRQVWUXFW DVVHWSHQWDJRQV IRU DZLGHYDULHW\RI
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%H\RQGLQWHQVLILFDWLRQ" 5HFRQVLGHULQJDJULFXOWXUDOWUDQV
IRUPDWLRQV
 $VLD3DFLILF9LHZSRLQW SS 
$OOHQ 0DWWKHZ 6XEVLVWHQFHRUFDVKFURSSLQJ" )RRGVHFXULW\RQ0DOR,VODQG 9DQXDWX SDSHU
SUHVHQWHGDWWKH31* )RRG6HFXULW\&RQIHUHQFH /DH
$OOHQ 0DWWKHZ &KDQJHDQG&RQWLQXLW\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 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 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 :DVKLQJWRQ'&
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 $VVHVVLQJUXUDOOLYLQJVWDQGDUGVLQ
6RXWKHUQ&KLQD
 &KLQD(FRQRPLF5HYLHZ SS 
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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 .QRZOHGJHLQ'HYHORSPHQW1RWHV 0HDVXULQJ*OREDO3RYHUW\
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0HQWDOLW\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 $PHULFDQ$QWKURSRORJLVW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 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'HDWRQ $QJXVDQG'XSULH] 2OLYLHU *OREDO3RYHUW\DQG*OREDO3ULFH,QGH[HV 3ULQFHWRQ8QLYHU
VLW\:RUOG%DQN 1HZ<RUN
'HQKDP 7LP ,ULDUWH -DQG9U\GDJKV /XFHGV  5HWKLQNLQJ$JULFXOWXUH DUFKDHRORJLFDODQGHWK
QRDUFKDHRORJLFDOSHUVSHFWLYHV /HIW&RDVW3UHVV 6DQ)UDQFLVFR
'HQQ\ 0LFKDODQG0DWLVRR6PLWK /LVD 5HWKLQNLQJ3RO\QHVLDQ2ULJLQV +XPDQ6HWWOHPHQWRI WKH
3DFLILF 1DWLRQDO 5HVHDUFK &HQWUH IRU *URZWK DQG'HYHORSPHQW 8QLYHUVLW\RI 2WDJR
1=
'HXWVFK -RVHSKDQG6LOEHU -DFTXHV 
0HDVXULQJPXOWLGLPHQVLRQDOSRYHUW\ $QHPSLULFDOFRP
SDULVRQRI YDULRXVDSSURDFKHV
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-XQH 

(OOLV )UDQN 5XUDO/LYHOLKRRGVDQG'LYHUVLW\LQ'HYHORSLQJ&RXQWULHV 2[IRUG8QLYHUVLW\3UHVV 1HZ
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DQGWKH6RXWK:HVW3DFLILF HG'RGVRQ-RKQ /RQJPDQ&KHVKLUH 0HOERXUQH
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3DSHU6HULHV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(ZLQJ% 5HHG $ *DOOL $ .LW]HV -DQG:DFNHUQDJHO 0DWKLDV &DOFXODWLRQPHWKRGRORJ\IRUWKH
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ZZZIDRRUJZRUOGIRRGVLWXDWLRQZIVKRPH
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:RUNLQJ3DSHU
 9DQXDWX&RXQWU\5HSRUW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$XV$,'&DQEHUUD









-RXUQDORI 6RXWK3DFLILF/DZ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7KH0DER/LWLJDWLRQ $ 3HUVRQDO DQG3URFHGXUDO$FFRXQW
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+LVWRULFDO(FRORJ\LQWKH3DFLILF,VODQGV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/HD 'DYLG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 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0HDVXULQJWKHFRQGLWLRQRI WKH:RUOG





3URFHHGLQJVRI WKH1DWLRQDO$FDGHP\RI 6FLHQFH  SS 




0RVHV 7KHWR:LPDH 9DQXDWX1XWULWLRQ2YHUYLHZ 1DWLRQDO1RQ&RPPXQLFDEOH'LVHDVHV&R








 &XUUHQW$QWKURSRORJ\ SS 
1DWLRQDO3ODQQLQJDQG6WDWLVWLFV2IILFH 5HSRUWRQWKH$JULFXOWXUDO&HQVXV 5HSXEOLFRI
9DQXDWX 3RUW9LOD 9DQXDWX
1DXSD $QQD 1HJRWLDWLQJ/DQG7HQXUH &XOWXUDO5RRWHGQHVVLQ0HOH 9DQXDWX 0$WKHVLV
8QLYHUVLW\RI +DZDLL +RQROXOX






1HOVRQ 5 .RNLF 3 &ULPS 6 0DUWLQ 3 0HLQNH + +RZGHQ 60 GH9RLO 3DQG1LGXPROX 8
E 
7KHYXOQHUDELOLW\RI $XVWUDOLDQUXUDOFRPPXQLWLHVWRFOLPDWHYDULDELOLW\DQGFKDQJH
3DUW,, ³ ,QWHJUDWLQJLPSDFWVZLWKDGDSWLYHFDSDFLW\ $SSHQGL[IRURQOLQHSXEOLFDWLRQ

(QYLURQPHQWDO6FLHQFHDQG3ROLF\ 2FWREHU
1HOVRQ 5RKDQ .RNLF 3KLO (OOLVWRQ /LVDDQG.LQJ -R$QQ 
6WUXFWXUDO$GMXVWPHQW DYXO
QHUDELOLW\LQGH[IRU$XVWUDOLDQEURDGDFUHDJULFXOWXUH
 $XVWUDOLDQ&RPPRGLWLHV  SS 

1HWWOH 'DQLHODQG5RPDLQH 6X]DQQH 9DQLVKLQJYRLFHV 7KHH[WLQFWLRQRI WKH:RUOG
V/DQJXDJHV
2[IRUG8QLYHUVLW\3UHVV 8.
1HZ(FRQRPLFV)RXQGDWLRQ)ULHQGVRI WKH(DUWK +DSS\3ODQHW,QGH[ 1HZ(FRQRPLFV
)RXQGDWLRQ)ULHQGVRI WKH(DUWK /RQGRQ
1J )UDQFLVDQG$NVR\ 0$WDPDQ :KR$UHWKH1HW)RRG,PSRUWLQJ&RXQWULHV" :RUNLQJ3DSHU
 :RUOG%DQN'HYHORSPHQW5HVHDUFK*URXS 1HZ<RUN
2
&RQQHOO -)DQG$OOHQ -LP 
'DWLQJWKHFRORQL]DWLRQRI 6DKXO3OHLVWRFHQH$XVWUDOLD
 -RXUQDO
RI $UFKHRORJLFDO6FLHQFH SS 






 /DWLQ$PHULFDQ5HVHDUFK5HYLHZ SS 

3DZOH\ $QGUHZDQG5RVV 0DOFROP 
$XVWURQHVLDQ+LVWRULFDO/LQJXLVWLFVDQG&XOWXUH+LVWRU\

$QQXDO5HYLHZRI $QWKURSRORJ\  SS 
3RODQ\L .DUO 7KH/LYHOLKRRGRI 0DQ $FDGHPLF3UHVV 1HZ<RUN
3RODQ\L .DUO 7KH*UHDW7UDQVIRUPDWLRQ 7KHSROLWLFDODQGHFRQRPLFRULJLQVRI RXUWLPH %HDFRQ3UHVV
%RVWRQ86$
3ROORFN 1DQF\ -  
9HJHFXOWXUH DV)RRG6HFXULW\ IRU3DFLILF&RPPXQLWLHV
 LQ 9HJHFXOWXUH LQ
(DVWHUQ$VLDDQG2FHDQLD HGV6KXML<RVKLGDDQG3HWHU-0DWWKHZV -&$67RN\R
3RUWHU 5DHZ\Q DQG1L[RQ 5RG  :DQ/LV )XODS 6WRUL /HDVLQJ RQ(SL ,VODQG 9DQXDWX $X
V$LG:RUOG%DQN-XVWLFHIRUWKH3RRU 3RUW9LOD 9DQXDWX
3RUWHU 5DHZ\Q 1L[RQ 5RGDQG2WWR /HLVDQGH :DQVLS SODQWH.DSWHQ /DQGOHDVLQJRQ7DQQD








4XDQWLQ 3DXO&DUWHGHVSRWHQWLDOLWpVDJURQRPLTXHVHWGHVDSWLWXGHVFXOWXUDOHV 256720 ,5'3DULV




 -RXUQDORI 6RXWK3DFLILF/DZ SS

5HJHQYDQX 5DOSK 7KHWUDGLWLRQDOHFRQRP\DVWKHVRXUFHRI UHVLOLHQFHLQ0HODQHVLD SDSHU
SUHVHQWHGDWWKH/RZ\,QVWLWXWH&RQIHUHQFH $XJXVW %ULVEDQH $XVWUDOLD






6FRWWLVK-RXUQDORI 3ROLWLFDO(FRQRP\  SS 
5HSXEOLFRI 9DQXDWX &RQVWLWXWLRQRI WKH5HSXEOLFRI 9DQXDWX GRZQORDGHGIURPZZZSDFOLLRUJ
0DUFK 
5LR .QXW 
+DQGOLQJ6RUFHU\LQD6WDWH6\VWHPRI /DZ 0DJLF 9LROHQFHDQG.DVWRPLQ9DQ
XDWX
 2FHDQLD SS 




 LQ /DQG &XVWRP
DQG7HQXUHLQWKH3DFLILF :DUG5*HUDUGDQG.LQJGRQ(OL]DEHWKHGV &DPEULGJH8QLYHUVLW\
3UHVV 0HOERXUQH
5RGPDQ 0DUJDUHW&ULWFKORZ0DVWHUVRI 7UDGLWLRQ &RQVHTXHQFHVRI FXVWRPDU\ODQGWHQXUHLQ/RQJDQD
9DQXDWX 8QLYHUVLW\RI %ULWLVK&ROXPELD3UHVV 9DQFRXYHU &DQDGD
5XVVHOO %HUWUDQG 7KH3ULQFLSOHVRI 0DWKHPDWLFV &-&OD\DQG6RQV /RQGRQ
6DFKV -HIIUH\ ,QYHVWLQJLQ'HYHORSPHQW $ 3UDFWLFDO3ODQWRDFKLHYHWKH0LOOHQQLXP'HYHORSPHQW*RDOV
81 0LOOHQQLXP3URMHFW 1HZ<RUN
6DKOLQV 0DUVKDOO &XOWXUHLQ3UDFWLFH 6HOHFWHGHVVD\V =RQH%RRNV 1HZ<RUN
6DKOLQV 0DUVKDOO 6WRQH$JH(FRQRPLFV $OGLQHGH*UX\WHU 1HZ<RUN






6DUGRV -XOLH &RQGLWLRQVGXPDLQWLHQGHODELRGLYHUVLWp 3K' WKHVLV 0RQWSHOOLHU8QLYHUVLW\
)UDQFH
6FKHLQIHOGW /DXUD )ULHGODHQGHU )UDQFRLVH )ULHGODHQGHU -RQDWKDQ /DWKDP .ULVWD .RNL *HRUJH
.DUDIHW 7DW\DQD +DPPHU 0LFKDHODQG/RUHQ] -RVHSK 
8QH[SHFWHG15< &KUR
PRVRPH9DULDWLRQLQ1RUWKHUQ,VODQG0HODQHVLD
 0ROHFXODU%LRORJ\DQG(YROXWLRQ  SS


6FRRQHV ,DQ 6XVWDLQDEOH5XUDO/LYHOLKRRGV $ )UDPHZRUNIRU$QDO\VLV :RUNLQJ3DSHU ,QVWLWXWH
IRU'HYHORSPHQW6WXGLHV %ULJKWRQ8.
6FRWW -DPHV& 7KH0RUDO(FRQRP\RI WKH3HDVDQW 5HEHOOLRQDQG6XEVLVWHQFHLQ6RXWKHDVW$VLD <DOH
8QLYHUVLW\3UHVV 1HZ+DYHQ86
6HFUHWDULDWRI WKH3DFLILF&RPPXQLW\ 3DFLILF.DYD $ 3URGXFHU
V*XLGH 63&6XYD )LML
6HFUHWDULDWRI WKH3DFLILF5HJLRQDO(QYLURQPHQW3URJUDPPH ,QYDVLYH6SHFLHV6WUDWHJ\IRUWKH3DFLILF
,VODQGV5HJLRQ 635(3 ,QYDVLYH6SHFLHV:RUNVKRS 1DGL )LML
6HHUV ' 
:KDWDUHZHWU\LQJWR0HDVXUH"
 -RXUQDORI 'HYHORSPHQW6WXGLHV SS 





6KDQDKDQ &KULVWRSKHU /HJLVODWLYH UHVSRQVHV WR0DER³ 5HQGHULQJ WKH/DZXQFRQVFLRXV" ( /DZ
0XUGRFK8QLYHUVLW\ 3HUWK :HVWHUQ$XVWUDOLD
6KDZ %HQ- 6XPPHUKD\HV *OHQQ5 %XFNOH\+DOOLH5DQG%DNHU -RHO$ 
7KHXVHRI VWURQ
WLXPLVRWRSHVDVDQ LQGLFDWRURI PLJUDWLRQ LQKXPDQDQGSLJ/DSLWDSRSXODWLRQV LQWKH
%LVPDUFN$UFKLSHODJR 3DSXD1HZ*XLQHD
 -RXUQDORI $UFKDHRORJLFDO6FLHQFH SS 

6KDZ -XGLWK )LYH<HDUV2Q /LYHOLKRRGVLQ7VXQDPLDIIHFWHG&RPPXQLWLHV³ (YLGHQFHIURP6UL/DQND
DQG,QGLD 0RQDVK$VLD,QVWLWXWH 0HOERXUQH
6KHDUV 5LFKDUG 7KHFRFRQXWZDU WKHFULVLVRQ(VSLULWX6DQWR &DVVHOO 6\GQH\ $XVWUDOLD
6KRUWHQ *UDKDP* 6XPPDU\RI (DUWKTXDNHDQG7VXQDPL'DPDJH$VVHVVPHQWLQ3RUW9LOD 623$&
1RXPHD 1HZ&DOHGRQLD
6KXDLE 0RKDPPDGDQG5DKPDQ 0RNKOHVXU 9DQXDWX0XOWLSOH ,QGLFDWRU&OXVWHU6XUYH\
)LQDO5HSRUW 81,&()9DQXDWX0LQLVWU\RI +HDOWK 3RUW9LOD 9DQXDWX
6LPpRQL 3DWULFLD$WODVGX9DQRXDWRX9DQXDWX eGLWLRQV*pR&RQVXOWH 3RUW9LOD 9DQXDWX
6LPPRQV $ODQ+ 7KH1HROLWKLF5HYROXWLRQLQWKH1HDU(DVW 7UDQVIRUPLQJWKH+XPDQ/DQGVFDSH
8QLYHUVLW\RI $UL]RQD3UHVV 3KRHQL[
/XQQD\ &KULV )LQJOHWRQ -LP 0DQJDZDL 0LFKDHO 1DO\DO (GZDUGDQGDQG6,PR -RHO9DQX
DWX5HYLHZRI 1DWLRQDO/DQG/HJLVODWLRQ 3ROLF\DQG/DQG$GPLQLVWUDWLRQ 5HSRUWRI WKH7HFKQLFDO
$VVLVWDQFH7HDPRI WKH9DQXDWX/DQG6XPPLW 3RUW9LOD 9DQXDWX
6ODWWHU &ODLUH 7KH&RQ'RPLQLXPRI 9DQXDWX 3D\LQJWKHSULFHRI LQYHVWPHQWDQGODQGOLEHUDOLVDWLRQ³
DFDVHVWXG\RI 9DQXDWX
V7RXULVPLQGXVWU\ 2[IDP1HZ=HDODQG 9DQXDWX'DLO\3RVW UHSULQW
 3RUW9LOD 9DQXDWX
6PLWKVRQ -%DQG/HQQH -0 
9DULHWDOPL[WXUHV DYLDEOHVWUDWHJ\IRUVXVWDLQDEOHSURGXFWLYLW\
LQVXEVLVWHQFHDJULFXOWXUH
 $QQDOVRI $SSOLHG%LRORJ\ SS 
6ROHVEXU\ :LOOLDP 6XVWDLQDEOH/LYHOLKRRGV $ &DVH6WXG\RI WKH(YROXWLRQRI '),' 3ROLF\ :RUNLQJ
3DSHU 2YHUVHDV'HYHORSPHQW,QVWLWXWH /RQGRQ




 LQ 0DU[LVPDQGWKH,QWHUSUHWDWLRQRI &XOWXUH 1HOVRQ
&DUODQG*URVVEHUJ /DZUHQFHHGV 8QLYHUVLW\RI ,OOLQRLV &KLFDJR

6SULJJV 0DWWKHZ 7KH,VODQG0HODQHVLDQV %ODFNZHOO3XEOLVKHUV &DPEULGJH 0DVVDFKXVHWWV
6SULJJV 0DWWKHZ :K\,UULJDWLRQ0DWWHUV LQ3DFLILF3UHKLVWRU\ SDSHUSUHVHQWHGDW WKH;9
3DFLILF6FLHQFH&RQIHUHQFH )HEUXDU\ 'XQHGLQ 1=
6SULJJV 0DWWKHZ 
$UFKDHRORJLFDO5HVHDUFKRQ$QHLW\XP 6RXWKHUQ9DQXDWX  $
6XPPDU\
 ,QGR3DFLILF3UHKLVWRU\$VVRFLDWLRQ%XOOHWLQ SS 
6WHDGPDQ 'DYLG: 7KHELRJHRJUDSK\DQGH[WLQFWLRQRI PHJDSRGHVLQ2FHDQLD SDSHUSUH
VHQWHGDWWKH7KLUG,QWHUQDWLRQDO0HJDSRGH6\PSRVLXP 1KLOO $XVWUDOLD LQ =RRO 9HUK
/HLGHQ YLL 
6WHFNHO 5+DQG5RVH -& 7KHEDFNERQHRI KLVWRU\ KHDOWKDQGQXWULWLRQLQWKH:HVWHUQ+HPLVSKHUH
&DPEULGJH8QLYHUVLW\3UHVV &DPEULGJH8.
6WHUQHU 7KRPDV 3ROLF\,QVWUXPHQWVRI (QYLURQPHQWDODQG1DWXUDO5HVRXUFH0DQDJHPHQW 5HVRXUFHV
IRUWKH)XWXUH3UHVV:RUOG%DQN6ZHGLVK,QWHUQDWLRQDO'HYHORSPHQW&RRSHUDWLRQ$JHQF\
:DVKLQJWRQ


















7DEDQL 0DUF  
$ 3ROLWLFDO+LVWRU\RI 1DJULDPHORQ6DQWR 9DQXDWX
 2FHDQLD  SS 









 'HYHORSPHQW%XOOHWLQ SS 
7LWWRQHOO 3 0XULXNL $ 6KHSKHUG .' 0XJHQGL ' .DL]]L .& 2NH\R - 9HUFKRW / &RH 5
DQG9DQODXZH % 
7KHGLYHUVLW\RI UXUDOOLYHOLKRRGVDQGWKHLULQIOXHQFHRQVRLOIHUWLOLW\
LQDJULFXOWXUDOV\VWHPVRI (DVW$IULFD $ W\SRORJ\RI VPDOOKROGHUIDUPV
$JULFXOWXUDO6\VWHPV
 33
7RPLFK 7KRPDV3 .LOE\ 3HWHUDQG-RKQVWRQ %UXFH) 7UDQVIRUPLQJ$JUDULDQ(FRQRPLHV 2S
SRUWXQLWLHVVLH]HG RSSRUWXQLWLHVPLVVHG &RUQHOO8QLYHUVLW\3UHVV 1HZ<RUN
7XKLZDL 6PLWK /LQGD  'HFRORQL]LQJPHWKRGRORJLHV  UHVHDUFK DQG LQGLJHQRXV SHRSOHV 8QLYHUVLW\ RI
2WDJR3UHVV 1=
XO+DT 0 5HIOHFWLRQVRQ+XPDQ'HYHORSPHQW 2[IRUG8QLYHUVLW\3UHVV 1HZ<RUN




















9DQXDWX1DWLRQDO6WDWLVWLFV2IILFHD &HQVXVRI $JULFXOWXUH9DQXDWX 91623RUW9LOD 9DQ
XDWX
9DQXDWX1DWLRQDO6WDWLVWLFV2IILFHE 9DQXDWX+RXVHKROG,QFRPHDQG([SHQGLWXUH6XUYH\ 3UH
OLPLQDU\UHSRUW 9162 3RUW9LOD 9DQXDWX
9DQXDWX1DWLRQDO6WDWLVWLFV2IILFH F 5HSRUWRQWKH(VWLPDWLRQRI %DVLF1HHGV3RYHUW\/LQHV 9DQ
XDWX$QDO\VLVRI WKH+RXVHKROG,QFRPHDQG([SHQGLWXUH6XUYH\ 91623RUW9LOD 9DQX
DWX













9HQHPDQ $QQ0 7KH6WDWHRI WKH:RUOG
V&KLOGUHQ 0DWHUQDODQGQHZERUQKHDOWK 81,&()
1HZ<RUN
:DOOHUVWHLQ ,PPDQXHO 7KH&DSLWDOLVW:RUOG(FRQRP\ &DPEULGJH8QLYHUVLW\3UHVV
:DOWHU $QQLHDQG/HERW 9LQFHQW *DUGHQVRI 2FHDQLD $XVWUDOLDQ&HQWUHIRU$JULFXOWXUDO5H
VHDUFK &DQEHUUD
:DUG 5*HUDUGDQG.LQJGRQ (OL]DEHWK /DQG FXVWRPDQGSUDFWLFHLQWKH6RXWK3DFLILF &DPEULGJH
8QLYHUVLW\3UHVV 0HOERXUQH
:DWWV 'XQFDQ- 6L[GHJUHHV WKHVFLHQFHRI DFRQQHFWHGDJH 1RUWRQ 1HZ<RUN

:HLJKWPDQ %DUU\ $JULFXOWXUHLQ9DQXDWX $ KLVWRULFDOUHYLHZ %ULWLVK)ULHQGVRI 9DQXDWX 6XUUH\
8.
:HLVV (KXG :HWWHUVWURP :LOPD 1DGHO 'DQLDQG%DU<RVHI 2IHU 
7KHEURDGVSHFWUXP
UHYLVLWHG (YLGHQFHIURPSODQWUHPDLQV
 3URFHHGLQJVRI WKH1DWLRQDO$FDGHP\RI 6FLHQFH 
SS 
:HOHJWDELW 6KDGUDFN5 )RRG6HFXULW\6WUDWHJLHV IRU9DQXDWX :RUNLQJ3DSHU1R  &*357
&HQWUH %RJRU ,QGRQHVLD
:KLWHIRUG 3HWHUDQG<RVKLKDUD 5HLNR 6RFLDOSURWHFWLRQLQVPDOOLVODQGVWDWHVLQWKH3DFLILF D
FDVHVWXG\RI FKLOGZHOOEHLQJLQ9DQXDWX SDSHUSUHVHQWHGDWWKH6RFLDO3URWHFWLRQIRU6RFLDO
-XVWLFH&RQIHUHQFH $SULO ,QVWLWXWHRI 'HYHORSPHQW6WXGLHV %ULJKWRQ8.
:KLWHIRUG 3HWHU $GDPVRQ (OL]DEHWK %HQMDPLQ 6XVDQ 'HHPLQJ &KULVWRSKHUDQG*XEKDMX %LQD
 &KLOG3RYHUW\DQG'LVSDULW\6WXG\LQ9DQXDWX 81,&()1HZ<RUN
:LOOLDPV 5REHUW$ 7KH$PHULFDQ,QGLDQLQ:HVWHUQ/HJDO7KRXJKW 7KHGLVFRXUVHVRI FRQTXHVW 2[IRUG
8QLYHUVLW\3UHVV 1HZ<RUN
:LOVRQ 0HUHGLWK %DOODUG &KULVDQG.DORWLWL 'RXJODV &KLHI 5RL0DWD
V'RPDLQ &KDOOHQJHV
IDFLQJD:RUOG+HULWDJHQRPLQDWHGSURSHUW\LQ9DQXDWX SDSHUSUHVHQWHGDWWKH,QWHUQD
WLRQDO&RXQFLORQ0RQXPHQWVDQG6LWHVFRQIHUHQFH -XO\ &DLUQV $XVWUDOLD
:LWWHUVKHLP (ULF 6WDWH 6RFLHW\DQG*RYHUQDQFHLQ0HODQHVLD 0HODQHVLDQ(OLWHVDQG0RGHUQ3ROLWLFVLQ
















:RUOG+HDOWK2UJDQLVDWLRQ9DQXDWX0LQLVWU\RI +HDOWK $QWHQDWDO&OLQLF67, 6XUYH\ 3RUW9LOD
9DQXDWX :+20LQLVWU\RI +HDOWK 3RUW9LOD 9DQXDWX





































T = (ln(P(t2))− ln(P(t1))÷R %
:KHUH7 LVWKHWLPHLQ\HDUVWDNHQIRUDVWDUWLQJSRSXODWLRQ 3W WRUHDFKDQHQGSRSX



































34,887−> 137,048@2.8%p.a.2010−> 2060 %
 EHVWFDVHVFHQDULR
1RZVXEWUDFWODQGZLWKGUDZDOVWROHDVHKROGNP 7KDWLVODQGORVVRQ6DQWR0DOR
³ NP DQGODQGORVVRQ(IDWH³ NP /DQGORVVLVIRU6DQWR0DOR
DQG(IDWHRQO\ RWKHUORVVHVQRWWDNHQLQWRDFFRXQW




34,887−> 124,293@2.8%p.a.−> 2056 %
 ZRUVWFDVHVFHQDULR
3DUHWRRSWLPDOLW\ZLOOEHUHDFKHGLQWKHLQ
5153− (528+456) = 110,898 %
KRXVHKROGV
34,887−> 110,898@2.8%p.a.−> 2052 %




















 $W WKHUHZHUHKRXVHKROGV 7RUHDFKKRXVHKROGVZLOOWDNHXQWLO
 LQDQRODQGZLWKGUDZQVFHQDULR














6,639−> 32,747@2.8%p.a.−> 2067 %
6KHID
 4XDQWLQ
VHVWLPDWHLVNP (SL 7RQJRD (IDWH
 +RZPXFKLVXVHGQRZIRUDOO6KHIDDJULFXOWXUH"

































































 3DUHWRRSWLPDOLW\ ZDV UHDFKHGLQ























6KXDLEDQG5DKPDQ [YLLJLYHDUDWLRRI GHSHQGDQWVWRDGXOWVRI 

7DEOH & +RXVHKROGVL]H 3URYLQFHV 5XUDO 8UEDQDQG9DQXDWX
3URYLQFH   
0DODPSD   
3HQDPD   
6DQPD   
6KHID   
7DIHD   
5XUDO   
8UEDQ   
9DQXDWX   
,16((  9162  9162 %
$OOSURYLQFHVDQGWKHXUEDQDUHDVVKRZDGRZQZDUGWUHQGLQKRXVHKROGVL]H ZLWK3HQDPD
LQFUHDVLQJ LQ  EXW UHWXUQLQJ WR WUHQGE\  ,I KRXVHKROGVDUHJHWWLQJVPDOOHU
WKHQWKHLUSURGXFWLYHFDSDFLW\LVUHGXFHG +RXVHKROGVDUHOLNHO\WRKDYHVXUSOXVFDSDFLW\
*XGHPDQ &KD\DQRYIRUWKHOLIHF\FOHRI KRXVHKROGVXUSOXVFDSDFLW\ EXWWKDW
LVLPSRVVLEOHWRPHDVXUHZLWKRXWEUHDNLQJGRZQWKHILJXUHVLQWRKRXVHKROGW\SHV
$FFHVVWRLQIRUPDWLRQNQRZOHGJH






3URYLQFH     
0DODPSD   QD  
3HQDPD   QD  
6DQPD   QD  
6KHID   QD  
7DIHD   QD  
5XUDO     
8UEDQ QD QD   
9DQXDWX     
,16((  7DEOHDX 63&   7DEOH 9162   7DEOH 9162   7DEOH
6KXDLEDQG5DKPDQ  7DEOH('


















$VLGHIURPWKHDQWKURSRORJLFDOVWXGLHV ZKLFKDUHULFK EXWORFDO WKHUHLVQRGLUHFW EURDG
VFDOHLQIRUPDWLRQRQDFTXLVLWLRQRI ORFDONQRZOHGJH +RZHYHU ZKHUHFKLOGUHQUHVLGHLQ
WKHLUELUWKSODFH DQGVSHDNWKHORFDOODQJXDJH LWFDQEHVDIHO\DVVXPHGWKDWWKH\ZLOODFTXLUH
ORFDONQRZOHGJHDQGORFDOVRFLDODQGFXOWXUDOHQWLWOHPHQWV 7KHILJXUHVLQWDEOH & ZKLFK
VKRZWKHSHUFHQWDJHVRI SHRSOHZKRUHVLGHLQWKHDUHDZKHUHWKH\ZHUHERUQ SURYLGHV
VXFKDPHDVXUH
7DEOH & 3HUFHQWDJHUHVLGHQWVLQWKHLUELUWKSODFH 3URYLQFHV
5XUDO 8UEDQDQG9DQXDWX
3URYLQFH   
0DODPSD   
3HQDPD   
6DQPD   
6KHID   
7DIHD   
5XUDO   
8UEDQ   
9DQXDWX   








H[FOXVLYH WKH\FDQEHDGGHGWRJHWKHUWRSURYLGHDEOHQGHG HQKDQFHGPHDVXUHRI KXPDQ
FDSLWDOLQDQ\SRSXODWLRQLQ9DQXDWX ZLWKRQHLPSRUWDQWQRWHRI FDXWLRQ 8UEDQSURYH
QDQFHKDVEHHQRQWKHULVH EXWFDQQRWEHVDLGXQHTXLYRFDOO\WRFRQIHUVRFLDODQGFXOWXUDO
EHQHILWV EHFDXVHWKHVRFLHW\DQGFXOWXUHRI WKHXUEDQDUHDVDUHKHWHURJHQHRXV DQGWKH
XUEDQODQJXDJHLV%LVODPD ZKLFKOLNHZLVHFRQIHUVQREHQHILWV












5XUDO   
8UEDQ   
9DQXDWX   








6HUYLFH WR WKHPRUH UHPRWH LVODQGVE\ WKHQDWLRQDOEURDGFDVWHUKDVRQO\ UHFHQWO\EHHQ
UHVXPHGDIWHUDORQJSHULRGRI GHFOLQHLQVHUYLFHDUHD 5DGLR$XVWUDOLDDQGWKH%%& :RUOG
6HUYLFHDUHUHFHLYHGWKURXJKRXWWKHDUFKLSHODJR EXWPRUHVRIRUWKHQRUWKHUQDUHDV DQG
OHVVVRLQWKHVRXWK 5DGLRKDVEHHQXVHGE\DQXPEHURI LQLWLDWLYHVLQDJULFXOWXUHDVD
PHDQVRI GLVVHPLQDWLRQRI LQIRUPDWLRQ&KDSPDQHWDO 





DQG$XV$,' -HDQ*DEULHO0DQJX\ SHUV FRPP 

















LWDO EXWLWGRHVSURYLGHWKHFDSDFLW\WRREWDLQLQIRUPDWLRQ ,QDGGLWLRQ WHOHSKRQHVHUYLFHV
SURYLGHHDUO\ZDUQLQJVLQZHDWKHUHYHQWVRURWKHUQDWXUDOKD]DUGV
7KHFHQVXVLVWKHHDUOLHVWDYDLODEOHVRXUFHRQSKRQHXVH 7KHUHZDVQRPRELOHVHUYLFH




,QWHUQHW XVDJH KDV EHHQ H[FOXGHG DOWKRXJK ERWKPRGHP DQG EURDGEDQG DUH DYDLODEOH
WKURXJK7HOHFRP9DQXDWX/LPLWHGDQGZLUHOHVVEURDGEDQGWKURXJK'LJLFHO ERWKDWUHO










KDVRQWKHXSWDNHRI UDGLR WHOHFRPPXQLFDWLRQVVHUYLFHVDQGFRPSXWHUXVH &RPSXWHUV
DUHKXQJU\FRQVXPHUVRI HOHFWULFDOSRZHU HYHQWRWKHFKDUJLQJRI ODSWRSV 7KHUHDUHD
























WKLVH[FOXVLRQ VRPHGLVFXVVLRQRI WKHSUREOHPRI 67,VLVZDUUDQWHG
,QDVWXG\DW9LOD&HQWUDO+RVSLWDO UDWHVRI VH[XDOO\WUDQVPLWWHGLQIHFWLRQVZHUHKLJK
SHUFHQWRI ZRPHQSUHVHQWLQJIRUWKHLUILUVWDQWHQDWDOYLVLWKDGDWOHDVWRQHRI IRXU





WKHUHVXOWV ,I WKHUDWHRI WULFKRPRQDLQIHFWLRQKDGKHOGFRQVWDQWSHUFHQWLQ
WKHQWKHQXPEHUIRUWKRVHVWXGLHGZLWKDWOHDVWRQHVH[XDOO\WUDQVPLWWHGLQIHFWLRQZRXOG
EHSHUFHQW ,W LV LPSRVVLEOH WRFRQILGHQWO\GLVFXVV WUHQGVZLWK WKHVH LQIRUPDWLRQ
JDSV
,QSDVVLQJ LWPXVWEHVDLGWKDW+,9$,'6ZRXOGVHHPWREHDQLQHYLWDEOHPHGLFDOSUREOHP
LQ WKHQHDU IXWXUH LI QRWDWSUHVHQW JLYHQ WKHKLJK UDWHVRI RWKHU VH[XDOO\ WUDQVPLWWHG
LQIHFWLRQV 7KHIUHHPRYHPHQWRI VWXGHQWVDWWHQGLQJWKH8QLYHUVLW\RI WKH6RXWK3DFLILF
EHWZHHQ0HODQHVLDQDQG3RO\QHVLDQFRXQWULHV WKHIUHTXHQWWUDYHOOLQJRI SROLWLFLDQVDQG
FLYLOVHUYDQWVWRRWKHUFRXQWULHVDQGWKHKLJKQXPEHUVRI WRXULVWVRQVKRUWWLPHVWD\VDGGV

























IDUH³ URRWFURSV EDQDQD GU\FRFRQXWDQGSHUKDSVSDZSDZDQGLVODQGFDEEDJH
7KH+,9$,'6 QRQJRYHUQPHQWRUJDQLVDWLRQ$9(57 JLYHVWKHIROORZLQJHVWLPDWHVRI 67' LQIHFWLRQ





7DEOH & 3HUFHQWDJHIRRGLQWDNHIURPLPSRUWV %RG\
0DVV,QGH[0DOHV
8UEDQ +LQWHUODQG 5XUDO
PHDVXUH 3RUW9LOD 1JXQD6KHID 7DQQD7DIHD
HQHUJ\LQWDNH   
SURWHLQ   
FDUERK\GUDWHV   
%RG\0DVV,QGH[   








DUHD IDYRXULWH JHQHUDOO\HDWHQGU\E\FKLOGUHQ ,FHFUHDPDQGVZHHWVDUHDOVRSRSXODU





VRXWKHUQLVODQGV 7KLVPHDQVWKDWIRUSHULRGVRI WLPH LPSRUWHGIRRGVDUHQRWDYDLODEOH
6XFKLVQHYHUWKHFDVHLQ3RUW9LOD RU/XJDQYLOOH
7DEOH & JLYHVVRPHLQGLFDWLRQRI WKHFRQFHQWUDWLRQRI WKHLPSDFWVRI ZHVWHUQGLHWRQXU
EDQDQGKLQWHUODQGSRSXODWLRQV 7KHUXUDOSRSXODWLRQV ZLWKPXFKOHVVIUHTXHQWWUDQVSRUW
VHUYLFHDQGOHVVDFFHVVWRFDVK VKRZRQO\PDUJLQDOHIIHFWV %RG\0DVV,QGH[LVXVHGDVD















6KXDLEDQG5DKPDQ QRWH WKDWXQGHUQRXULVKPHQW LVPRUHDWWULEXWDEOH WR LJ










9DQXDWX   QD

0DODPSD QD QD 
3HQDPD QD QD 
6DQPD QD QD 
6KHID QD QD 
7DIHD QD QD 
5XUDO   
8UEDQ   
9DQXDWX   QD
9HQHPDQ
9DQXDWX   
6KXDLEDQG5DKPDQ
6KXLDEDQG5DKPDQ  9HQHPDQ  7DEOH
$FFHVVWRKHDOWKVHUYLFHV
0XFKRI WKHUHVHDUFKLQWHUHVWLQKHDOWKSURYLVLRQLVFRQFHQWUDWHGRQELUWKDQGHDUO\FKLOG
KRRGLVVXHV KRZHYHUWKHPHDVXUHRI DFFHVV³ SHUFHQWDJHZKRKDGDWUDLQHGPHGLFDOSUR
IHVVLRQDODWELUWK³ LVDUHDVRQDEOHLQGLFDWRURI DFFHVVIRUDUDQJHRI KHDOWKPDWWHUV
























WKHVPDOOHUIDFLOLWLHVZRXOGKDYHVWDII YDFDQFLHVRUQRWEHPDQQHGDWDOO 7DEOH & VKRZV
















SRVXUHRI 9DQXDWXVXEVLVWHQFHJDUGHQHUVWRULVNRI FURSIDLOXUH &URSSLQJFDSDFLW\LVWKH
PHDVXUHRI JURZLQJVHDVRQ FOLPDWHDQGVRLOVDQGQXWULHQWV ,I SODQWLQJVRI IRRGFURSVFDQ
EHXQGHUWDNHQ\HDUURXQG WKHQDQ\SDUWLFXODUFURSIDLOXUHZLOOEHPLWLJDWHGE\WKHDYDLO
DELOLW\RI DOWHUQDWLYHVRXUFHVRI IRRG &RQYHUVHO\ LI FURSVFDQQRWEHJURZQ\HDUURXQG
WKHQDQ\VKRUWDJHFDXVHGE\DFURSIDLOXUHFDQQRWEHUHPHGLHGXQWLOWKHQH[WKDUYHVWVHD
VRQ RWKHUWKDQE\SXUFKDVHRUH[FKDQJHLQVRPHIRUP ,QVRPHWHPSHUDWHUHJLRQVWKLV
VKRUWDJHZLOOEH OHVV WKDQPRQWKV ZKHUHWKHUH LVDFDSDFLW\IRUVXPPHUDQGZLQWHU
FURSSLQJWZRKDUYHVWVSHU\HDU (OVHZKHUH RQO\RQHFURSFDQEHJURZQDQQXDOO\ 7KHUH
WKHVKRUWDJHZLOOSHUVLVWIRUWKHIXOOPRQWKV
7KLVLVQRWDPHDVXUHRI KRZZHOOIDUPHUVDUHDEOHWRRYHUFRPHWKHGLIILFXOWLHVSUHVHQWHGE\
WKHFOLPDWH 7HPSHUDWHDJULFXOWXUHKDVDVORQJDKLVWRU\DVWURSLFDODJULFXOWXUH LI QRWORQJHU







&URSSLQJFDSDFLW\FDQEHFRQVLGHUHGE\ WKH OHQJWKRI  WKHJURZLQJVHDVRQ DQGE\ WKH




DOLVHGWRPRVWWHPSHUDWHDJULFXOWXUDOUHJLRQV:HLVVHWDO  $OODE\HWDO 
,QWURSLFDOUHJLRQVFURSVDUHJURZQ\HDUURXQGVHH$OOHQ '\H /HERW
6DUGRV %RXUNHIRU9DQXDWX ,QWHPSHUDWHUHJLRQVPDQ\DUHDVFDQJURZZLQWHU
DQGVXPPHUFURSV EXWWKHFDSDFLW\WRVWRUHKDUYHVWV ERWKLQWHUPVRI VWRUDJHIDFLOLWLHV
DQGWKHVWRUDJHOLIHRI WKHFURSLWVHOI EHFRPHVFULWLFDOZKHQWKHUHDUHSHULRGVZKHQWKHUH
LVQRWKLQJWRKDUYHVW%URZQHWDO  &RKHQDQG$UPHODJRV 6WRUDJHLQWURSLFDO
UHJLRQVLVOHVVLPSRUWDQW DV LQQRUPDOFRQGLWLRQV WKHUHLVDOZD\VVRPHWKLQJWRHDW(LOHHQ
%RH SHUV FRPP 









LVRI HTXDOPRPHQW &URS\LHOGYDULHVDFFRUGLQJWRUDLQIDOODQGWHPSHUDWXUH EXWODFNRI
UDLQLVFULWLFDO :LWKRXWUDLQ LWGRHVQRWPDWWHUZKHWKHUWKHWHPSHUDWXUHLVORZRUKLJK
5DLQIDOOYDULDELOLW\LVKLJKDFURVVWKHWHPSHUDWHDJULFXOWXUDOUHJLRQV )LJXUH & LQGLFDWHVWKH
YDULDELOLW\LQZRUOGZKHDWSURGXFWLRQIRUDILYH\HDUSHULRG %RWKGU\ODQGDQGLUULJDWHGSUR
GXFWLRQDUHLQFOXGHG WKXVWKHUHDOLPSDFWRI UDLQIDOOYDULDELOLW\LVPRGHUDWHG 1HYHUWKHOHVV
FRXQWULHVZKHUHGU\ODQGSURGXFWLRQGRPLQDWHV VXFKDV$XVWUDOLD DUHUHDGLO\LGHQWLILDEOH
'URXJKWSHULRGVDUHDOVRHDVLO\LGHQWLILHG DOLJQHGZLWK\HDUVRI ORZSURGXFWLRQ
(LOHHQ WKHIRUPHU9DQXDWX1DWLRQDO/LEUDULDQ H[SODLQHGWKDWRQWKHLVODQGV SHRSOHHDWZKDWWKH\KDYH³








WKH6SULQJZKHQZLQWHUFURSVZKHDW RDWV EDUOH\ UDSHFDQRODDUHPDWXULQJ OHVVVRLQ
$XWXPQZKHQVXPPHUFURSVPDL]H VRUJKXP SXOVHVDUHUHDG\IRUKDUYHVW
7DEOH & 0HDQDQQXDO )HEUXDU\DQG$XJXVWPD[LPXPWHPSHUDWXUHV
'RQDOG 9LFWRULD $XVWUDOLDDQG3RUW9LOD 9DQXDWX
$QQXDO )HEUXDU\ $XJXVW
'RQDOG
PHDQ   
PD[LPXP   
PLQLPXP   
3RUW9LOD




)RU FRPSDULVRQZLWK3RUW9LOD 'RQDOG D FURSSLQJ DUHD LQ FHQWUDO9LFWRULD $XVWUDOLD
KDG RYHUD\HDUSHULRG³  WKHIROORZLQJWHPSHUDWXUHIHDWXUHVVHH7D
EOH &




































GLYHUVLW\RI VSHFLHVDQGFXOWLYDUV LQ9DQXDWXDJULFXOWXUH ZLWKRIWHQPRUH WKDQYDUL
HWLHVRI HDFKPDLQURRWFURS\DP WDUR FDVVDYD VZHHWSRWDWREHLQJJURZQ ([WHQVLYH
DUERULFXOWXUHLQFOXGLQJEDQDQDZLWKIUXLWDQGQXWV DORQJZLWKEUHDGIUXLW DGGVWRGLHWDU\
GLYHUVLW\ $OOHQUHPDUNVWKDWRQ0DORFXOWLYDUVRI EUHDGIUXLWDUHUHFRJQLVHG 



















2QWKHSRLQWVFDOH 0DODPSD 3HQDPD 6DQPD 7DIHD 6KHID3URYLQFHVDQGUXUDO9DQXDWX
ZRXOGVFRUH ,QXUEDQDUHDV IHDURI WKHIWUHGXFHVWKHGLYHUVLW\ VRWKH\ZRXOGVFRUHVL[
$XVWUDOLDQJUDLQVIDUPVZRXOGDOVRVFRUHVL[ DOWKRXJKWZRFURSV ZKHDWDQGEDUOH\PDNH
XSSHUFHQWRI DOOJUDLQVJURZQ 7REHIDLU WKHUHDUHDQXPEHURI YDULHWLHVRI ZKHDW
DQGEDUOH\DQGWKHRWKHUJUDLQVPHQWLRQHG ZKLFKDOVRUHSUHVHQWVGLYHUVLILFDWLRQ $VD





PDQ\SHRSOHOLYHRQRIIVKRUHLVOHWV EXWKDYHJDUGHQVRQWKHPDLQLVODQGRI 0DOHNXOD 7KLV
UHTXLUHVWKHPWRPDNHDWOHDVWDUHWXUQFDQRHMRXUQH\ ,I DJDUGHQFDQRQO\EHUHDFKHGZLWK
DORQJZDON PRUHHQHUJ\LVUHTXLUHGWRSURGXFHWKHVDPHFURS ,I WKHMRXUQH\WRWKHJDUGHQ
UHTXLUHVPRWRULVHGWUDQVSRUW WKHQFRVWVRI SURGXFWLRQULVHDQGFDVKLVQHHGHG
8QIRUWXQDWHO\ WKHUHKDVEHHQQRFRQVLVWHQF\LQWKHZD\SUR[LPLW\KDVEHHQUHFRUGHGLQ
WKHYDULRXVFHQVXVHV ,Q WKH$JULFXOWXUDO&HQVXVSURYLGHGDEUHDNGRZQRI ZDONLQJ












7DEOH & 7UDQVSRUWWRJDUGHQV  3URYLQFHV 5XUDODQG
8UEDQ9DQXDWX
$UHD :DON %RDW 7UXFN

0DODPSD   
6KHID   
7DIHD   
5XUDO   

0DODPSD   
6KHID   
7DIHD   
5XUDO   
8UEDQ   








ZDON DQGSHUFHQWZHUHPRUHWKDQDQKRXUVZDON 7KLVDGGVXSWRSHUFHQW ZKLFKVHHPVWREHLQIHUULQJ
WKDWWKHUHZHUHQRJDUGHQVEHWZHHQILIWHHQPLQXWHVDQGDQKRXUVZDON 7KDWLVRQO\LQILQLWHVLPDOO\SRVVLEOH
,QWKHV WKHSHRSOHRI ,ILUD DQLVOHWLQ9LOD%D\ KDGJDUGHQVRQWKHPDLQLVODQG%URRNILHOG %URZQ









ELQHKDUYHVWHUDW WKHERWWRP 7KLVSODFHPHQW LVGULYHQE\HQYLURQPHQWDOVXVWDLQDELOLW\





 SRLQWV³PDFKLQHU\FRSUDGU\HU FRFRDIHUPHQWLQJER[ SORXJK
 SRLQWV³ VWHHOKDQGWRROVWKHEXVKNQLIH RUPDFKHWH
 SRLQWV³ QRWRROV QRWHFKQRORJ\
)RUWKHVXEVLVWHQFHSOXVKRXVHKROGVRI 9DQXDWX WKHEXVKNQLIHLVREOLJDWRU\ 7KHUHLVDW
OHDVWRQHVSHFLDOLVHGYDULDQW WKHFRSUDNQLIH EXWWKDWDVLGH PRVWIDUPHUVQHHGQRWKLQJ
HOVHLQWKHZD\RI WRROV 'LJJLQJVWLFNVDUHZLGHO\HPSOR\HGLQWKHSODQWLQJRI URRWFURSV
$ ZKHHOEDUURZLVDSUL]HGSRVVHVVLRQDPRQJZRPHQ ZKRVKRXOGHUPRVWRI WKHEXUGHQ
RI  WUDQVSRUWLQJJDUGHQSURGXFHEHWZHHQWKHJDUGHQDQG WKHKRXVH EXW LQ LWV DEVHQFH
KXPDQHIIRUWVXIILFHV 7KHDEVHQFHRI WKHEXVKNQLIHZRXOGDGGPDQ\KRXUVRI ODERXUWR
JDUGHQLQJ SDUWLFXODUO\LQWKHSUHSDUDWLRQVWDJHV
)RU0DODPSD 3HQDPD 6DQPD 6KHIDDQG7DIHDSURYLQFHVDQGDOORI UXUDODQGXUEDQ9DQ
XDWX WKHVFRUHRQWKHVFDOHZRXOGEHHLJKWSRLQWV UDWKHUWKDQ EHFDXVHRI WKHEXVK


















7DEOH & 3HUFHQWDJHKRXVHKROGVJURZLQJFDVKFURSV 3URYLQFHV
5XUDO9DQXDWX
&URS 0DODPSD 3HQDPD 6DQPD 6KHID 7DIHD 5XUDO9DQXDWX

&RFRD      
&RIIHH      
9DQLOOD QD QD QD QD QD QD
3HSSHU QD QD QD QD QD QD

&RFRD      
&RIIHH      
9DQLOOD      
3HSSHU      

&RFRD      
&RIIHH      
9DQLOOD      
3HSSHU      



























&KDSWHU  /DQGGHDOLQJVSRVW,QGHSHQGHQFHKDYH OHGDOPRVW LQHYLWDEO\ WRFRQWHVWHG
FODLPVRI WUDGLWLRQDORZQHUVKLS6ODWWHU )DUUDQ 5RGPDQ :KHUHPRG
HUQQRWLRQVRI ULJKWVEHLQJHVWDEOLVKHGE\OHJDODQGFRQVWLWXWLRQDODUJXPHQWDUHPHWDQG
FRQWHQGHGZLWKE\ROGHUV\VWHPVZKHUHULJKWVDUHHVWDEOLVKHGE\FRQVHQVXVEXLOGLQJ WKH






XVH QRWODQGWHQXUH LVWKHXOWLPDWHSUHUHTXLVLWHIRUWKHVXEVLVWHQFHSOXVOLYHOLKRRG 7KLV
WKHQ LVDFUXFLDOPHDVXUH
7DEOH & 3HUFHQWDJHKRXVHKROGVZLWKJDUGHQV  
3URYLQFHV 5XUDO 8UEDQDQG9DQXDWX
<HDU 0DODPSD 3HQDPD 6DQPD 6KHID 7DIHD 5XUDO
      
      
QRODQG      
      
QRODQG      
3RUW9LOD /XJDQYLOOH XUEDQ 9DQXDWX
    
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 7DEOH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 7DEOH
$FFHVVWRJDUGHQODQGZDVPHDVXUHGLQWKHDJULFXOWXUDOFHQVXVHVRI  DQG
DQGLQWKHSRSXODWLRQFHQVXVRI  QXPEHUVKDYHQRWEHHQ LQFOXGHGEHFDXVH











SURYLQFH ZKHUHWKHLVODQGRI 7DQQDLVDEDVWLRQRI  
WUDGLWLRQDO
 YDOXHV WKHGHFOLQH LV
PDUNHG DQG LVFRQILUPHGE\DGGLQJWKHSHUFHQWDJHZKRKDG 
QR ODQG
ZLWK WKRVHZKR
KDG D JDUGHQ³ SHU FHQW 6LPLODU H[HUFLVHV LQ DGGLQJ WRJHWKHU UHVXOWV LQ WKH RWKHU








PXQLWLHVKDYHZLWKGUDZQIURPWKHWUDSSLQJVRI PRGHUQLW\ $JDLQVWWKLV WKHUHDUHDUHDV
RQ$PEU\PVHH)LJXUH $LVODQG DQRWKHUSDUWRI 0DODPSDSURYLQFH ZKHUHYROFDQLF
DFWLYLW\KDVGHVWUR\HGJDUGHQODQG DWOHDVWWHPSRUDULO\
$FFHVVWRFRDVWDODQGIRUHVWUHVRXUFHV
,QVKRUH ILVKLQJ DQG VKRUHOLQHJDWKHULQJ DUH LPSRUWDQW IRRG VRXUFHV DQGKDYHEHHQ VR
WKURXJKRXW0HODQHVLDQ KLVWRU\ %HGIRUG 6SULJJV DQG5HJHQYDQX  %HGIRUG 6DQG
DQG&RQQDXJKWRQ  :RRG JDWKHUHG LQ WKH IRUHVW LV WKH SUHIHUUHG IXHO IRU FRRN




IDXQDO UHVRXUFHV ,Q WKH SDVW DFFHVV KDV EHHQPDQDJHGE\ WUDGLWLRQDOPHWKRGV 0RUH
UHFHQWO\ ZHVWHUQVW\OHIHQFLQJDQGRWKHUVHFXULW\PHDVXUHVKDYHLQWUXGHGRQWKDWWUDGLWLRQDO
PDQDJHPHQWUHJLPH
7DEOH & 3HUFHQWDJHRI KRXVHKROGVXVLQJFRDVWDOUHVRXUFHV
³  3URYLQFHV 5XUDO 8UEDQDQG9DQXDWX
<HDU 0DODPSD 3HQDPD 6DQPD 6KHID 7DIHD 5XUDO
      
      
      
      
      
3RUW9LOD /XJDQYLOOH 8UEDQ 9DQXDWX
    
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2IIVKRUHUHHI DQGGHHSZDWHUILVKLQJKDYHEHHQH[FOXGHGIURPWKLVPHDVXUH ZLWKVRPH






























7DEOH & 3HUFHQWDJHRI KRXVHKROGVXVLQJIRUHVWUHVRXUFHV
³  3URYLQFHV 5XUDO 8UEDQDQG9DQXDWX
<HDU 0DODPSD 3HQDPD 6DQPD 6KHID 7DIHD 5XUDO9DQXDWX
 QD QD QD QD QD 
      
      
3RUW9LOD /XJDQYLOOH 8UEDQ 9DQXDWX
    
    
    











UHFWO\DERXWILUHZRRGFROOHFWLQJ 1RQHWKHOHVV WKHYDOXHVVHHPFRQVLVWHQW 2QHSURPLQHQW
IHDWXUHRI WKH3RUW9LOD0DUNHWLVWKHPDQ\ILUHZRRGEXQGOHVRQVDOH³ DQLQGLFDWLRQRI
WKHGHPDQGIRUILUHZRRGDQGWKHODFNRI FDSDFLW\WRPHHWWKDWGHPDQGE\IRUDJLQJ
2Q WKHTXHVWLRQRI  WKH VXVWDLQDELOLW\ WKH $JULFXOWXUDO&HQVXV 9DQXDWX1DWLRQDO
6WDWLVWLFV2IILFHD FROOHFWHGLQIRUPDWLRQDERXWUHSODQWLQJRI WUHHV 7KHYDOXHVIRU
KRXVHKROGVUHSODQWLQJDUH
 0DODPSD³ SHUFHQWRI KRXVHKROGV
 3HQDPD³ SHUFHQWRI KRXVHKROGV
 6DQPD³ SHUFHQWRI KRXVHKROGV
 6KHID³ SHUFHQWRI KRXVHKROGV
 7DIHD³ SHUFHQWRI KRXVHKROGV









$OOHQ  LQWHUSUHWHGVKULQNLQJ IDOORZSHULRGVDVDGDQJHUVLJQ $OOHQGHVFULEHV WKH
JDUGHQLQJV\VWHPRQ0DOR DQGUHPDUNV
7RJDXJHZKHWKHURI QRWWKHIDOORZSHULRGKDVEHHQVXIILFLHQW YLOODJHUVUHO\

































,QFUHDVHG FURSSLQJ WR SHUPDQHQW FXOWLYDWLRQ DQG VRLO LPSURYHPHQW DUH RWKHU IHDWXUHV³ VHH%RVHUXS

7KLVLVLQGLFDWLYHRQO\³ DVIDUDVLVNQRZQ QHYHUXVHGEHIRUH³ ZRXOGEHPRUHDFFXUDWH

7DEOH & )DOORZSHULRGVLQ\HDUV³  3URYLQFHV
5XUDO9DQXDWX
<HDU 0DODPSD 3HQDPD 6DQPD 6KHID 7DIHD 5XUDO9DQXDWX
      
   QD   QD
 QD  QD  QD 
 QD QD QD QD QD 




7KHUH DUH WKH XVXDO UHFRQFLOLDWLRQGLIILFXOWLHV EHWZHHQ VHWV ZLWK GLIIHULQJ WLPHSHULRGV
FKRVHQIRUDJJUHJDWLRQ 7KHVHGLIILFXOWLHVQRWZLWKVWDQGLQJ WKHUHLVDFOHDUWUHQGWRPXFK
VKRUWHUSHULRGVRI  IDOORZLQJ LQ WKHSHULRGEHWZHHQDQG 7KHPHWKRGXVHG
WRDSSO\WKHVFDOHZDVWRFKRRVHWKHWLPHSHULRGZKLFKZDVXVHGE\PRVWKRXVHKROGV
5HVXOWVIURPWKH6PDOOKROGHU6XUYH\DUHSUHVHQWHGLQSUHIHUHQFHWRWKHUHVXOWVIURP
WKH$JULFXOWXUDO&HQVXV ZKLFKDUHLQFOXGHG LQEUDFNHWV EHVLGHWKHUHVXOWV 7KH
UHDVRQIRUWKHSUHIHUHQFHZDVWKHSUHVHQFHRI DQDJJUHJDWHYDOXH IRU5XUDO9DQXDWX LQWKH
VHW











RI ZDJHVDQGVDODU\ WKDWWKH\KDYHGXDOUROHV WKH\FDQEHVROGDVFDVKFURSV EXWPRUHRIWHQ
WKH\DUHSURGXFHGIRUKRXVHKROGFRQVXPSWLRQRUFXVWRPXVH $VVXFK WKH\SHUIRUPD
VLPLODU IXQFWLRQ WRFDVK LQ WKHEDQN LQ WKDW WKH\FDQEHXVHG LI QHHGHGRU LI DVXUSOXV
KDVDULVHQLQWKHFRXUVHRI SURGXFWLRQ EXWLI QRWWKH\GRQRWORVHYDOXHRUXWLOLW\ 7KH
VDPHFDQEHVDLGRI ZDJHVDQGVDODU\ ZKHQ WKH\GRQRW IRUP WKHFRUHFRPSRQHQWRI
OLYHOLKRRG
,QHIIHFWZKDWLVEHLQJPHDVXUHGLVWKHFDSDFLW\WRSURGXFHDVXUSOXV ZKLFKZKHQDFWLQJ
DVDFDVKHTXLYDOHQW FDQEHFRQYHUWHGWRFDVKZKHQDQGLI WKHQHHGDULVHV 7KLVTXDOLW\LV
7KHPRGHRI KRXVHKROGSHUFHQWDJHV











%HHI FDWWOHKDYHDFKDQJLQJUROHLQOLYHOLKRRG ,QWKHSDVW WKH\ZHUHDQLQYHVWPHQWYHKLFOH
ZKHUHFDVKRULQNLQGH[FKDQJHZDVWKHPDLQSXUSRVHIRUNHHSLQJWKHP ,QPRUHUHFHQW
WLPHVWKHUHKDVEHHQDPRYHPHQWWRZDUGVWKHXVHRI EHHI DVFXVWRPJLIWV ,QVLWXDWLRQV
ZKHUHDODUJHJURXSLVRZHGDFXVWRPRUSVHXGRFXVWRPJLIW WKHEXOORFNKDVEHJXQWR
VXSSOHPHQWSLJVDVDVXLWDEOHJLIWVHH)DUUDQ
7DEOH & &DWWOHRZQHUVKLSKRXVHKROGSHUFHQWDJHV³ 
3URYLQFHV 5XUDO9DQXDWX
<HDU 0DODPSD 3HQDPD 6DQPD 6KHID 7DIHD 5XUDO9DQXDWX
      
      
      
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%HFDXVHRI WKHLUVL]H DQGWKHJHQHUDOODFNRI UHIULJHUDWLRQ FDWWOHGRQRWIRUPSDUWRI WKH
HYHU\GD\GLHW 7KLVDQRPDO\NHHSVDOLYHWKHXQFHUWDLQW\DERXWZKHWKHUFDWWOHDUHILQDQFLDO
RUSK\VLFDOFDSLWDO DVIRUFRFRD YDQLOODHWF 7KH\DUHXVXDOO\ERXJKWZLWKFDVK DQGDUH
PRVWRIWHQVROGIRUFDVK EXWWKH\FDQEHXVHGLQFXVWRPGXWLHV ,WKDVEHHQGHFLGHGWR



















.DYDLVWKHPDLQFDVKFURSIRUPDQ\SHRSOH SDUWLFXODUO\RQWKHLVODQGRI 3HQWHFRVW :DOWHU
DQG/HERWQRWHWKDWWKHNDYDJURZQWKHUHLVKHOGLQKLJKUHJDUGWKURXJKRXW9DQ
XDWX 1RQHWKHOHVV NDYDLVDOVRFRQVXPHGE\WKHVH3HQWHFRVWKRXVHKROGVLQFRQVLGHUDEOH
TXDQWLWLHV IRUFXVWRPUHDVRQVDQGDVDVRFLDOGUXJ 7KHVDOHRI NDYDLQPRVWRWKHUSODFHV
LVRSSRUWXQLVWLF ZKHQLWLVVXUSOXVWRFXVWRPDQGFRQVXPSWLRQUHTXLUHPHQWV
7DEOH & .DYDSURGXFWLRQKRXVHKROGSHUFHQWDJHV³ 
3URYLQFHV 5XUDO9DQXDWX
<HDU 0DODPSD 3HQDPD 6DQPD 6KHID 7DIHD 5XUDO9DQXDWX
      
      
      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&RSUDSURGXFWLRQIOXFWXDWHVZLGHO\ :KHQSULFHVDUHKLJKRULI FDVKLVUHTXLUHG FRSUDLV
SURGXFHG :KHQSULFHVDUHORZ RUZKHQWKHUHLVQRUHTXLUHPHQWIRUFDVK WKHFRFRQXWVDUH
FRQVXPHG $VWKHDYHUDJHIDPLO\FRQVXPHVDURXQGQLQHQXWVHDFKGD\9DQXDWX1DWLRQDO
6WDWLVWLFV2IILFH FRFRQXWVDUHDQ LQWHJUDOSDUWRI  WKHGLHWDQGDUHDOVRXVHG LQ
SHUVRQDOK\JLHQH DVDVRDSVXEVWLWXWH
$W ,QGHSHQGHQFHPRVWFRFRQXWVZHUHJURZLQJ LQSODQWDWLRQV 2YHU WKHHQVXLQJ WKLUW\
\HDUV SODQWLQJKDVEHHQVPDOOVFDOH DQGWKHSODQWDWLRQVKDYHEHHQDOORFDWHGWRVPDOOKROGHUV












7DEOH & &RFRQXWSURGXFWLRQKRXVHKROGSHUFHQWDJHV³ 
3URYLQFHV 5XUDO9DQXDWX
<HDU 0DODPSD 3HQDPD 6DQPD 6KHID 7DIHD 5XUDO9DQXDWX
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2WKHUOLYHVWRFNSURGXFWLRQ
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UXUDODUHDVRI SURYHQDQFH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&KXUFKDQGFXVWRPDGKHUHQFH
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UHDOFRQIOLFWEHWZHHQWKHSUDFWLFHRI &KULVWLDQLW\DQGWKHSUDFWLFHRI FXVWRP ,QIDFWWKHUH
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WKHLUZD\VDULVLQJIURPWKHVHFXODUDFWLYLWLHVRI WKHFKXUFKPHQ³ ODQGDOLHQDWLRQ VRFLDO
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VRPHRI WKHGHFOLQHRYHUWLPHLQ&KXUFKQXPEHUV $OWHUQDWLYHO\ LWFRXOGEHDSRSXODWLRQ
ZLGHGHFOLQH
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7KHYHU\LGHDRI FXVWRPDGKHUHQFHLVSUREOHPDWLFDOLQGHILQLWLRQ ,I WKHFHUHPRQLDODVSHFWV
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 WKHWUDQVLWLRQIURP
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 DQGGHDWK³ WKHQFXVWRPLVVWURQJWKURXJKRXWWKHFRXQWU\ %XW
HYHQ LQRXURZQ VHFXODU VRFLHW\ ZHRIWHQ 
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VWURQJO\LQWKHH[LVWHQFHRI D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URRWRI DVHULRXVRXWEUHDNRI FLYLOGLVWXUEDQFHLQ3RUW9LODLQ ZKLFKUHVXOWHGLQWKH
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 6KHZDVDORQJWHUPUHVLGHQWRI 3RUW9LOD ZKRVHYLOODJHZDVLQ1RUWK(IDWH +HU
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,WHP 0HDVXUH 5DQJH989 7RWDO 1RWHV
URRWFURSV
WDUR EDVNHW   )LMLWDURFRFR\DP
NXPDOD EDVNHW   VZHHWSRWDWR
\DP EDVNHW   PRVWO\ZLOG\DP
PDQLRF EDVNHW  
EUHDGIUXLW EDVNHW  
ZDWHUWDUR XQLW   IURP3HQWHFRVW
RWKHUORFDOVWDSOHV
GU\FRFRQXW EXQGOH   DSSUR[ WHQ
EDQDQD EXQFK   
VZHHWEDQDQD

SODQWDLQ EXQFK   FRRNLQJEDQDQD
LVODQGFDEEDJH EXQGOH   JUHHQVVWLOODUULYLQJ
IUXLW
SLQHDSSOH XQLW  ! YHU\VHDVRQDO
SDZSDZ XQLW  !
PDQJR XQLW  ! YHU\VHDVRQDO
VRXUVRS XQLW  !
EDQDQD KDQG  ! VZHHWEDQDQD
ZDWHUPHORQ XQLW  ! VPDOOWRYHU\ELJ




,WHP 0HDVXUH 5DQJH989 7RWDO 1RWHV
YHJHWDEOHV
OHWWXFH VWULQJ  ! DSSUR[ WHQLQVWULQJ
VSULQJRQLRQ EXQFK   VWLOODUULYLQJ
EHDQ EDJ   VQDNH	VPDOOEHDQV
WRPDWR VPDOOEDJ  ! VHDVRQDO
FDUURW EXQFK  ! DSSUR[ ILYH
WDUROHDI EXQFK  
ZDWHUFUHVV EXQFK  
SXPSNLQOHDI EXQFK   OHDYHVDQGUXQQHUV
VKXVKXW EDJ   FKRNR
FKLOL EDJ  
FDSVLFXP EDJ  
FDSVLFXP XQLW  ! ODUJHUVL]HV
FXFXPEHU XQLW  !
SXPSNLQ XQLW  !
FDEEDJH XQLW  ! 6DYR\
HJJSODQW XQLW  ! DXEHUJLQH
VXQGU\LWHPV
ODSODSOHDI EXQGOH   IRUZUDSSLQJIRRG
FUDE EXQGOH   PXGFUDE
VQDLO VPDOOEDVNHW   JUHHQVHDVQDLO
SLJ XQLW  
FKLFNHQ XQLW  
NDYD XQLW   KXJHURRWEXQGOH
QDYDUD EXQFK   VSURXWHGFRFRQXW
QJDQJDHQXW VWLFN  SOHQW\ DSSUR[ 
ILUHZRRG EXQGOH   OHXFDHQDPDLQO\
FKDUFRDO EDJ  ! IU\LQJDQGERLOLQJ
NDWR XQLW  SOHQW\ IULHGGRXJK
PHDOV XQLW  SOHQW\ PHDWDQGULFH
UDZSHDQXW EXQFK  ! JURXQGQXW
FRRNHGSHDQXW VPDOOEDJ  SOHQW\
3ULFHVIRUODSODSDQGRWKHUVWRQHFRRNHGIRRGVEURXJKWLQZHUHQRWLQFOXGHG EXWUDQJH
IURP989³ 989 7KHUHDUHXVXDOO\WZHQW\RUVRYHQGRUV ZLWKDURXQGWZHQW\
SRUWLRQVIRUVDOH 7KHUHZHUHQRILVKIRUVDOHDWWKHXVXDOSODFH DQG, LJQRUHGSODQWV IORZ






 , WKLQN, PXVWKDYHPLVVHG
LW 7KHUHZHUHQRIO\LQJIR[HVIRUVDOH QRUZHUHWKHUHFRFRQXWFUDEV³ DQHQGDQJHUHG
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